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ABSTRACT 
The purpose of t h i s l o n g i t u d i n a l s t u d y was t o i n v e s t i g a t e 
t h e p o s s i b l e e f f e c t s t h e r e m i g h t be on t h e development o f 
p e r s o n a l i t y o f boys aged t w e l v e t o f o u r t e e n y e a r s d u r i n g 
t h e i r i n v o l v e m e n t i n a h i g h l y c o m p e t i t i v e s p o r t s environment» 
The c o m p e t i t i v e group was composed o f 106 boys who 
competed r e g u l a r l y i n t h e Amateur Swimming A s s o c i a t i o n ' s Age 
Group c o m p e t i t i o n and were drawn from swimming c l u b s t h r o u g h -
out NoEo England,, Each c o m p e t i t o r was matched w i t h a boy 
i n t h e n o n - c o m p e t i t i v e c o n t i ^ o l group i n terms o f c h r o n o l o g i c a l 
and mental age, o f s o c i a l and e d u c a t i o n a l background and i n 
s t r e n g t h - P e r s o n a l i t y aspects were measured by C a t t e l l ' s 
High School P e r s o n a l i t y Q u e s t i o n n a i r e and t h e J u n i o r Eysenck 
P e r s o n a l i t y I n v e n t o r y , t h e t e s t s b e i n g a d m i n i s t e r e d a n n u a l l y * 
The d a t a was analysed by m u l t i p l e d i s c r i m i n a n t a n a l y s i s and 
a n a l y s i s o f v a r i a n c e techniqueso 
P r i n c i p a l f i n d i n g s were t h a t t h e t o t a l p e r s o n a l i t y 
p r o f i l e o f t h e c o m p e t i t i v e group changed s i g n i f i c a n t l y (°0l) 
r e l a t i v e t o t h a t o f t h e c o n t r o l group. I n terras o f h i g h e r 
o r d e r p e r s o n a l i t y f a c t o r s t h e c o m p e t i t i v e group became more 
e x t r o v e r t and were l e s s anxious t h a n t h e c o n t r o l group, 
t h e r e was no d i f f e r e n c e i n C o r t e r t i a ( c o r t i c a l a l e r t n e s s ) b u t 
t h e c o n t r o l group demonstrated a g r e a t e r l e v e l o f I n d e p e ndence 
S u b s i d i a r y comparisons o f t h e p e r s o n a l i t y p r o f i l e o f 
c o m p e t i t o r s c l a s s i f i e d as b e i n g most and l e a s t s u c c e s s f u l 
r e v e a l e d a s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n (,05) a t t h e 
c o n c l u s i o n o f the study- U n i v a r i a t e analyses o f h i g h e r 
o r d e r f a c t o r s d i d n o t r e v e a l any s i g n i f i c a n t d i f f e r e n c e s 
i i 
between the groups. I n comparisons between these groups 
and a group o f boys who dropped o u t of c o m p e t i t i o n no 
s i g n i f i c a n t d i f f e r e n c e s were found e i t h e r i n t o t a l p e r s o n a l i t y 
p r o f i l e or i n h i g h e r o r d e r p e r s o n a l i t y f a c t o r s a t t w e l v e 
y e a r s of age. 
The r e s u l t s are d i s c u s s e d w i t h r e f e r e n c e t o p r e v i o u s 
r e s e a r c h i n t h e f i e l d and c o n c l u s i o n s are drawn r e g a r d i n g 
t h e d e s i r a b i l i t y of c o m p e t i t i v e s p o r t i n an e d u c a t i o n a l 
c o n t e x t . 
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CHAPTER. I 
INTRODUCTION 
Opportunities f o r boys of school age to p a r t i c i p a t e i n 
competitive sport have i n c r e a s e d g r e a t l y i n r e c e n t y e a r s . 
Such o p p o r t u n i t i e s now occur both i n s p o r t s t r a d i t i o n a l to 
B r i t a i n and i n the many r e c e n t l y developed sports, which are: 
e i t h e r new to t h i s country or were formerly the prerogative 
of the wealthy. 
Once a sport has been developed there i n v a r i a b l y a r i s e s 
a d e s i r e by the p a r t i c i p a n t for competition and subsequently 
f o r championships. Indeed Lorenz* suggests t h a t the 
competitive element i s always there even i n s p o r t s where 
the enjoyment comes through performing a s k i l l e d movement 
f o r i t s own sake. He f u r t h e r s t a t e s t h a t there i s no: sport 
i n which c o n t e s t s are not held. 
Thus there are now o p p o r t u n i t i e s for competition i n a. 
wide v a r i e t y of s p o r t s both of a team and of an i n d i v i d u a l 
nature. I t i s p o s s i b l e f o r boys, of twelve to win n a t i o n a l 
t i t l e s . I n order to do so they of n e c e s s i t y have to spend 
a great deal of time p e r f e c t i n g technique, developing f i t n e s s 
and gaining competitive experience. The d e s i r a b i l i t y of 
boys of t h i s age being involved to the extent t h a t many are 
Konrad Lorenz, On Aggression, London: Methuen and Co. 
L t d . , 1966, p.241. 
2 
i n a competitive environment i s a matter of some conjecture.,, 
Of the many questions t h a t can be posed the one which t h i s 
study i s p r i n c i p a l l y concerned i s whether frequent and 
r e g u l a r exposure to a h i g h l y competitive environment has 
any e f f e c t on the p e r s o n a l i t y development of boys. 
The type of competition which i s considered i n t h i s 
study i s that of an i n d i v i d u a l nature where the p a r t i c i p a n t s 
compete with each other on a one to one b a s i s , as i n judo, 
or a g a i n s t a number of i n d i v i d u a l s a l l a c t i n g independently, 
as i n swimming or a t h l e t i c s . The form of competition i n 
other words where a competitor succeeds or not through h i s 
oxm a b i l i t i e s , unaided by team members. 
The Development of I n d i v i d u a l Competitive Sport 
Organised i n d i v i d u a l competitive sport f o r boys of 
school age can be t r a c e d back c e r t a i n l y as f a r as the Ancient 
1 2 Olympic Games. Schtibel c i t i n g Pausanias s t a t e s that 
competitions f o r boys under the age of eighteen y e a r s were 
f i r s t held at the 37th Games i n 632 B.C. The same author 
4 
again quoting Pausanias as h i s source, r e p o r t s that i n 
the 103rd Games i n 368 B.C. a winner i s recorded who was 
only twelve years of age. 
The development of competitive sport f o r boys i n 
1 
Heinz Schtibel, The Ancient Olympic Games, London: 
Studio V i s t a , 1966, p.97. 
^Pausanias, Descripto Graeciae A.D. 160-180, v 8 i i i . 
Schtibel, Op.cit., p.134. 
4 Pausanias, Op.cit., v i 2 v. 
A 
3 
B r i t a i n has l a r g e l y taken place during the present century 
and more p a r t i c u l a r l y during the l a s t twenty-five y e a r s . 
However, s e v e r a l c e n t u r i e s e a r l i e r , a c t i v i t i e s of an 
i n d i v i d u a l competitive nature had been recommended as 
p l a y i n g a p a r t i n the education of the young, and were 
included i n the c u r r i c u l a of a few of the e a r l y schools i n 
1 
t h i s country. E l y o t i n h i s t r e a t i s e on the education of 
the r u l i n g c l a s s published i n 1531, l i s t e d a c t i v i t i e s which 
were s u i t a b l e f o r a gentleman to pursue, amongst these were 
2 
running and swimming. BIcIntosh s t a t e s t h a t one of E l y o t ' s 
three main o b j e c t i v e s of p h y s i c a l a c t i v i t y was th a t of 
enrichment off the p e r s o n a l i t y , the other two being s o c i a l 
s u c c e s s and p h y s i o l o g i c a l e f f i c i e n c y . 
I n 1570 Asham, a lea d i n g e d u c a t i o n a l i s t of h i s time, 
recommended tha t boys should be given a comprehensive 
i n t r o d u c t i o n to s p o r t s and pastimes. Amongst a number which 
he considered s u i t a b l e were running, leaping, w r e s t l i n g and 
swimming. Mulcaster who was Headmaster of Merchant T a y l o r s ' 
School frora 1560-1586 included p h y s i c a l a c t i v i t i e s i n h i s 
curriculum and i n h i s book published i n 1581 mentions 
w r e s t l i n g , f e ncing and swimming as s u i t a b l e a c t i v i t i e s to 
Thomas E l y o t , The Governour 1531 1 16-21, c i t e d by 
P.C.Mcintosh e t a l i n Landmarks i n the H i s t o r y of P h y s i c a l 
Education, London, Routledge & Kegan Paul, 1957, p.74. 
2 
P.C.Mcintosh et a l , Landmarks i n the H i s t o r y of 
P h y s i c a l Education, London, Routledge & Kegan Paul, 1957, 
p. 75. 
3 
Roger Asham, The Gchoolmaster, 1570, c i t e d by 
J.A.R.Pimlott i n Recre a t i o n s , London, Studio V i s t a , 1968, 
p. 21. 
pursue o Burton w r i t i n g i n 1621 made an a n a l y s i s of 
r e c r e a t i o n s p r a c t i c e d at tha t time and of those of an 
i n d i v i d u a l a t h l e t i c nature l i s t e d w r e s t l i n g , leaping, 
running, fencing and swimming,, 
I t was not u n t i l the middle of the nineteenth century 
that sport became a g e n e r a l l y accepted p a r t of the school 
curriculum. D i s c u s s i n g the l a c k of enthusiasm on the p a r t 
of the s t a f f a t the P u b l i c Schools for competitive s p o r t s 
i n the e a r l y p art of that century, P.imlott s t a t e s t h a t 
with few exceptions 
".....most schoolmasters before the f i f t i e s were 
i n d i f f e r e n t or h o s t i l e to the games the boys 
organised amongst themselves and p o s i t i v e l y 
disapproved of competitive matches with other 
s c h o o l s . " 
At t h i s time team games were the favoured a c t i v i t i e s 
of the boys and l a t e r gained support of Headmasters such 
as Arnold a t Rugby. I t i s of i n t e r e s t to note however t h a t 
4 
Mcintosh r e p o r t s t h a t racquets was one of the three main 
sp o r t s a t Harrow i n the eighteen twenties and tha t Arnold's 
personal i n t e r e s t s were i n a c t i v i t i e s of an i n d i v i d u a l i s t i c 
Richard Mulcaster, P o s i t i o n s , 1581, c i t e d by 
P.C.Mcintosh et a l , Op.cit., pp.76-77. 
2 
Robert Burton, Anatomy of Melancholy, 1621, c i t e d by 
J.A.R.Pimlott i n Recreations, London, Studio V i s t a , 1968, 
pp.21-22. 
3 
j.A.R.Pimlott, R e c r e a t i o n s , London, Studio V i s t a , 
1968, p.47. 
4 
Peter C.feclntosh, P h y s i c a l Education i n England S i n c e 
1800, 2nd ed., London, B e l l , 1968, p.30. 
5 
1 nature such as swimming "„ There followed a change of a t t i t u d e 
by schoolmasters and a p o l i c y of a c t i v e encouragement of 
2 
s p o r t s ensuedo Pimlott recounts t h a t about mid century the 
b e l i e f i n sport as an a i d to c h a r a c t e r b u i l d i n g became 
fashionable and was reported on favourably by the Clarendon 
Commission on P u b l i c Schools i n 1864. 
The p o s i t i o n with regard to the p r o v i s i o n of competitive 
sport for boys i n the S t a t e Schools showed marked c o n t r a s t 
to that i n the P u b l i c Schools. Within the timetable, p h y s i c a l 
a c t i v i t y i n the l a t e nineteenth century c o n s i s t e d of d r i l l 
or e x e r c i s e s . However competitions i n both major games, and 
i n i n d i v i d u a l s p o r t s were being held as e x t r a c u r r i c u l a r 
a c t i v i t i e s , 3>icIntosh r e p o r t s t h a t by 1895 competitions i n 
f o o t b a l l , c r i c k e t , a t h l e t i c s and swimming were being developed 
on a l o c a l i n t e r school b a s i s through the enthusiasm of 
p u p i l s and teachers and without f i n a n c i a l backing from e i t h e r 
l o c a l or c e n t r a l government. I n the Board of Education Report 
4 
of 1900. , r e c o g n i t i o n was given to games as an a l t e r n a t i v e , 
to Swedish d r i l l i n Elementary Schools,, However l a c k of 
s u i t a b l e f a c i l i t i e s meant tha t f o r many ye a r s c u r r i c u l a r 
p h y s i c a l a c t i v i t i e s continued to be of c a l i s t h e n i c v a r i e t y * 
The o f f i c i a l p u b l i c a t i o n s of the Board of Education during 
the period 19.00=1930 c l e a r l y i n d i c a t e the emphasis given to 
gymnastic systems as the c u r r i c u l a r p h y s i c a l a c t i v i t y i n the 
Board of Education Annual Report f London, H.M.S.O., 
1900, p.633. 
I b i d , p. 28. 
T ? i r a l o t t , Op.cit pp.47-48 
raclntosh, Op.cit D e l £^f£* e 
4, 
Elementary Schools (to which of course the m a j o r i t y of boys 
1 2 3 went) during these y e a r s . The 1904 , 1909 , and 1919 
s y l l a b u s e s were devoted almost e n t i r e l y to c a l i s t h e n i c s 
with a very few pages d e s c r i b i n g simple minor gamss« A 
1920 p u b l i c a t i o n ^ c o n s i s t e d mainly of d e s c r i p t i o n s of 
simple minor games but major games, f o o t b a l l , c r i c k e t and 
a t h l e t i c s were now mentionedo Between 1919 and 1927 the 
Board i s s u e d eleven p u b l i c a t i o n s on p h y s i c a l a c t i v i t i e s , ten 
on gymnastics and one on games« A. major change can be seen 
5 
i n the 1933 s y l l a b u s which was much more broadly based i n 
terms of a c t i v i t i e s . E x e r c i s e s and minor games s t i l l 
r e c e i v e heavy emphasis but there are a l s o whole s e c t i o n s 
d e a l i n g i n some d e t a i l with the teaching of major games, 
dancing, sxirimming and a t h l e t i c s . I n the 1937 Board of 
Q 
Education p u b l i c a t i o n the l a s t named a c t i v i t i e s are given 
about as much space as i s gymnastics. 
A c t i v i t i e s of a more r e c r e a t i v e - c o m p e t i t i v e type ivere 
being introduced i n t o the Elementary Schools during the 
'''Board of Education, The S y l l a b u s of P h y s i c a l E x e r c i s e s 
f o r Schools, London, H.M.S.O., 1904, p.124. 
^Board of Education, The S y l l a b u s of P h y s i c a l E x e r c i s e s 
f o r Schools, London, H.M.S.Oo, 1909, pp.168. 
Board of Education, The S y l l a b u s of P h y s i c a l T r a i n i n g 
f o r Schools, London, K.M.S.O., 1919, pp.227. 
4 
Board of Education, Suggestions i n Regard to Games, 
London, H..M.S.0., 1920, pp„71. 
Board of Education, S y l l a b u s of P h y s i c a l T r a i n i n g f o r 
Schools, London, H.M.S.O., 1933, pp.352. 
6 
Board of Education, Recreation and P h y s i c a l F i t n e s s 
f o r Youths and Men, London, H.M„S o0., 1937, pp„284. 
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t h i r t i e s and swimming had been regarded as a worthwhile p a r t 
of the curriculum before then. Indeed i n 1930 the Board of 
Education^ reported 
"Whatever e l s e may be absent from the scheme 
of p h y s i c a l t r a i n i n g i n an area swimming u s u a l l y 
f i n d s a place where f a c i l i t i e s are a v a i l a b l e . " 
During these years the Grammar Schools had c l o s e l y 
followed the P u b l i c School p a t t e r n developing i n i t i a l l y team 
games and l a t e r a l s o i n c l u d i n g competitive sport of an 
i n d i v i d u a l nature both as c u r r i c u l a r and e x t r a c u r r i c u l a r 
a c t i v i t i e s . 
Governing bodies of spo r t s were s e t up during the l a t e r 
p a r t of the nineteenth century and throughout the present 
2 
century and developed a competitive s t r u c t u r e for juniors:, 
which provided o p p o r t u n i t i e s f o r boys to take p a r t i n 
competitive sport i n and out of school environment. The 
1933 S y l l a b u s mentions the i n c r e a s e i n o p p o r t u n i t i e s f o r 
p u p i l s to take p a r t i n outside competitions as w e l l as 
school events and requests teachers to keep a c a r e f u l watch 
on the amount of competition g i f t e d p u p i l s are asked to 
perforin. 
As has been shown, as the present century progressed 
o p p o r t u n i t i e s f o r boys to take part i n competitive sport 
i n c r e a s e d . However i t was not r e a l l y u n t i l the implementation 
Board of Education, The Health of the School C h i l d , 
London, H.M.S.O., 1930, p.78. 
2 
The age l i m i t s denoted by the term " j u n i o r " vary 
between s p o r t s within the range of 8=20 years - see pages 11-19. 
Board of Education, S y l l a b u s of P h y s i c a l T r a i n i n 
f o r Schools, London, H.M.S.O 1933, p.41 
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of the 1944 *idueation Act tha t there has been nation-wide 
opportunity f o r boys to take p a r t r e g u l a r l y i n a v a r i e t y 
of s p o r t i n g a c t i v i t i e s and aompetitions i n p a r t i c u l a r those 
of an i n d i v i d u a l nature. During the l a s t twenty years 
f a c i l i t i e s have g r e a t l y improved, there has been a steady 
supply of s p e c i a l i s t teachers and i t has been p o s s i b l e to 
provide a broad programme of c u r r i c u l a r and e x t r a c u r r i c u l a r 
a c t i v i t i e s ranging from t r a d i t i o n a l games to outdoor 
a c t i v i t i e s such as canoeing and indoor a c t i v i t i e s such as 
judo. One of the recommendations of the Newsom Report^" i n 
1963 -- a report d e a l i n g with the education of 13=16 year old 
p u p i l s of average and l e s s than average a b i l i t y - was tha t 
there should be a broadening of the P h y s i c a l Education 
programme from t r a d i t i o n a l team games. T h i s broadening had 
already taken p l a c e i n more p r o g r e s s i v e schools and a u t h o r i t i e s , 
before p u b l i c a t i o n of the r e p o r t and i s being pursued now 
by the m a j o r i t y of l o c a l education a u t h o r i t i e s . As the 
number and type of p h y s i c a l a c t i v i t i e s that are taught i n 
schools and outside clubs has i n c r e a s e d so has the opportunity 
f o r , amount of, and degree of competition. I n the i n d i v i d u a l 
s p o r t s the p o s i t i o n has so changed during t h i s century th a t 
whereas a t the beginning there was hardly any opportunity 
f o r the maj o r i t y of boys to take part i n competition, today 
almost any boy can enter competitions which culminate i n 
n a t i o n a l championships and i n t e r n a t i o n a l r e p r e s e n t a t i o n . 
H h i l s t there are a large number of sp o r t s i n which; boys 
C e n t r a l Advisory Covmcil f o r Education i n England, 
Half our Future, London, H.M.S.O., 1963, p.139. 
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of school age can p a r t i c i p a t e i n i n d i v i d u a l competition up 
to n a t i o n a l championship l e v e l , those, v/hich appeared to have 
the l a r g e s t number of entran t s i n 1967, when t h i s study was 
commenced, were the s p o r t s of a t h l e t i c s , swimming, t e n n i s 
and judo, the l a t t e r having r e p l a c e d boxing as the most popular 
i n d i v i d u a l combative s p o r t . Of these, t e n n i s was the f i r s t 
a c t i v i t y a t which a boy could become a n a t i o n a l j u n i o r 
champion. 
The Lawn Tennis A s s o c i a t i o n held i t s f i r s t J u nior 
Championship i n 1908 and introduced j u n i o r covered court 
championships more r e c e n t l y i n 1955. The present age 
groupings are under 18, under 16 and under 14 on January 1 s t 
of the year i n which competition i s held. I n 1967 160 
accepted e n t r a n t s p a r t i c i p a t e d i n the f i n a l stages of the 
n a t i o n a l tournament, these being the p l a y e r s who have proved 
t h e i r a b i l i t y by r e s u l t s obtained i n country tournaments, 
county championships and open j u n i o r championships. The 
Boys' Schools Lawn Tennis A s s o c i a t i o n held i t s f i r s t n a t i o n a l 
championship i n 1961, there being no age l i m i t , and followed 
t h i s a year l a t e r with Junior Championships f o r boys under 
15 on January 1 s t i n the year of competition. I n 1967 t h e r e 
were 144 boys i n the s e n i o r event and 112 i n the j u n i o r 
event. A c l e a r e r i n d i c a t i o n of the number of school c h i l d r e n 
1 
t a k i n g p a r t i n competitive t e n n i s i s reported by Milbourn 
who s t a t e d t h a t i n 1967 over 10,000 boys and g i r l s took p a r t 
^F.Mcl.Milbourn, The Boys' Schools Lawn Tennis A s s o c i a t i o n 
B u l l e t i n , 10;1 (October 1967), p.8. "~~ = = = ~ 
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i n a n a t i o n a l l y organised Schools Ladder Tournament and t h a t 
numbers were expected to double., w i t h i n a few y e a r s . 
I n c o n t r a s t to the long e s t a b l i s h e d n a t i o n a l competition 
i n j u n i o r t e n n i s , t h a t i n the sport of judo i s of r e c e n t 
o r i g i n . The B r i t i s h Judo A s s o c i a t i o n held i t s f i r s t j u n i o r 
championships f o r under 16 year olds i n 1967, teams for 
these being s e l e c t e d by the c o n s t i t u e n t area associations,* 
National s e l e c t i o n s for the purpose of gaining membership i n 
the n a t i o n a l team however date from 1956. The e n t r i e s f o r 
these t r i a l s number about 100 annually, i n two age groups 
16-18 and 19-21. The B r i t i s h Schools Judo A s s o c i a t i o n was 
formed i n 1963 and i n t h a t year had 250 members. Growth has 
1 
been extremely r a p i d and a survey i n 1966 by Saunders 
r e v e a l e d a membership of twelve thousand, a year l a t e r the 
f i g u r e stood at seventeen thousand. The f i r s t championships 
were held i n 1965 and i n 1967 200 competitors who had 
s u r v i v e d area e l i m i n a t i o n s competed f o r n a t i o n a l t i t l e s i n 
under 14, under 16, and under 20 age groups, the day of the 
championships being the deciding date. 
The Amateur A t h l e t i c A s s o c i a t i o n held i t s f i r s t n a t i o n a l 
j u n i o r championships i n 1934. Records of t h i s are incomplete 
but the age group r u l e s a t the time i n d i c a t e t h a t the upper 
age l i m i t was 18 y e a r s . I n 1967 the age groups were: 
Boys, 13 and under 15; Youths, 15 and under 17; J u n i o r s , 
17 and under 19; on September 1st of the year of competition. 
B r i a n Saunders, "The B r i t i s h Schools Judo A s s o c i a t i o n -
i t s H i s t o r y " , B r i t i s h Schools Judo A s s o c i a t i o n Year Book, 
1967-68, pp.34=44. 
1 1 
National Championships are held f o r the Youths and Junior 
age groups but not for the Boys, and i n 1967 there were 
244 e n t r i e s i n the j u n i o r championships, these were the 
competitors who had been s u c c e s s f u l and had a t t a i n e d r e q u i r e d 
standards i n County and Area Championships. 
For c r o s s country the age groups are one year older 
than f o r the t r a c k and f i e l d championships, again competition 
at n a t i o n a l l e v e l being f o r the Youth and J u n i o r Age Groups, 
r 
Green records t h a t i n the 1967 championships there were 
388 s t a r t e r s i n the Junior event and 438 i n the Youth event. 
2 
According to Poyston the f i r s t n a t i o n a l championships 
held by the E n g l i s h Schools A t h l e t i c A s s o c i a t i o n took p l a c e 
i n 1925 when t h i r t e e n county a s s o c i a t i o n s sent teams of 
competitors under the age of 14, to take p a r t . By 1939 
there were 29 a f f i l i a t e d county a s s o c i a t i o n s and t h i s had 
i n c r e a s e d to 40 by 1954. Current age groupings are:: 
j u n i o r , under 15; intermediate, under 17; and s e n i o r , 
under 20; on September 1/2 of the year of competition. I n 
1925 there were 5 t r a c k and 2 f i e l d events f o r boys and by 
1967 t h i s had i n c r e a s e d to 21 t r a c k and 24 f i e l d events for 
boys. J u s t over 1,200 boys took p a r t i n the championships, 
having progressed through school, town and county champion-
s h i p s . The s u c c e s s f u l competitors compete f o r the n a t i o n a l 
team i n a home i n t e r n a t i o n a l match and i n 1965 and 1967 
P.V/.Green, "National Cross Country Championships 
R e s u l t s " , A t h l e t i c s Ueekly, 21:10 (March 11, 1967) pp.,29-35. 
2 
l.Foyston, "History and Growth of the E n g l i s h Schools 
A t h l e t i c A s s o c i a t i o n " , Mimeographed, E.S.A.A. 1960, pp.1=3. 
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took p a r t i n i n t e r n a t i o n a l competitions i n Canada. Age 
groupings for c r o s s country championships are the same as 
f o r t r a c k and f i e l d and the f i r s t n a t i o n a l championships 
were held i n 1960. I n 1967 90Q boys competed i n the r a c e s 
fo r the three age groups. 
Competition f o r j u n i o r s up to the n a t i o n a l l e v e l i n 
swimming s t a r t e d i n 1947 when the f i r s t J u n i o r Championships 
were introduced by the Amateur Swimming A s s o c i a t i o n f o r 
boys and g i r l s under the age of 16 on December 31st i n the 
year of competition. I n 1968 the age l i m i t was changed to 
17 y e a r s . E n t r y to these championships i s decided by f i x e d 
standard times, and p r e - n a t i o n a l championships in c l u d e , 
Club, C i t y , County and D i s t r i c t Competitions. 
The f i r s t n a t i o n a l championships of the E n g l i s h Schools 
Swimming A s s o c i a t i o n were held i n 1950. The progression 
here of the a s p i r i n g champion i s through School, Town, 
County and D i s t r i c t championships. Each of the 13 member 
d i s t r i c t s then enter for the n a t i o n a l championships one 
i n d i v i d u a l f o r each event i n the three age groups of 12=14, 
14-16 and 16=19 ( a s a t September 1/2 i n the year of compet= 
i t ion).. Each year approximately 400 swimmers and d i v e r s 
take p a r t i n the n a t i o n a l f i n a l s . 
Despite the l a t e r s t a r t with n a t i o n a l l y organised 
competition than was the case i n a t h l e t i c s and t e n n i s , 
competition f o r school c h i l d r e n i n swimming i s probably the 
most high l y developed of a l l the s p o r t s , t h i s being 
p a r t i c u l a r l y so up to the age of 17. T h i s development has 
been enhanced i n recent years by the i n t r o d u c t i o n by the 
Amateur Swimming A s s o c i a t i o n of a National Age Group Swimming 
C o m p e t i t i o n . 
V'iiic f o r i . o f c o m p e t i t i o n . ;au i t s o r i g i n s i n t h e U./J. A. 
v.'Lcre i t beca;:e a n a t i o n a l l y o r g a n i s e d c o s - p e t i t i o n i n 
1953 a r d c i u c e when i t has developed i n t o a i.^rmoth cos-
p e t i t i o n , indeed Jrovm"'' s t a t e s t h a t an e s t i m a t e d 5L'C,l!-C< 
ewi:.nerc t a k e p a r t a n n u a l l y i n t h e age yroup co...;>etitior; 
i n the U n i t e d s t a t e s . The c o u p e t i t i o n i s not c o n f i n e d t o 
ring-Land ant. the U . i J . A. aovrever, c.r.d i n 1967 Drown* n o t e d 
t h a t t h e r e were a t l e a s t 33 c o u n t r i e s a c t i v e l y engaged i n 
age group c o n p e t i t i o n . The nuc.-.aer o f c o u n t r i e s o r g a n i s i n g 
age grou.p c o m p e t i t i o n has i n c r e a s e d f u r t h e r s i n c e then 
and d u r i n g 19GC t h e sa„.e au t h o r r e p o r t e d r e s u l t s of con-
p e t i t i o n s fro." c o u n t r i e s i n A s i a and i n A f r i c a and. L a t i n 
America"".- I n England t h e system of holding: c o m p e t i t i o n s 
f o r si;i:: ; i.ers it> one year or tivo year age groups had been i n 
vogue a t c l u b and county l e v e l f o r some y e a r s , I5rov;n 
r e c o r d s t h a t an i n t c r - c o u n t y age group c o m p e t i t i o n t o o k 
p l a c e between Kent, Surrey and o s s e ; ; i n 1955= At n a t i o n a l 
l e v e l the AL.ateur u v / i i . i ; i i i i ^ A s s o c i a t i o n i n t r o d u c e d 
championships f o r 1 1 , 1?-, 13 and 14 year o l d s i n 1S6S. 
LI. Brown, "A'o you Age Group? t : o j ^ i u i i i j a g T i r j e s , 32:12 
(hecei/.ber 1962), p.41C. ' "~ ~~ 
2 
"u.Urown, [ ,hge Group i s .'.'orId ..ide", Cwim-.ing Tiroes, 
44:5 (Kay 1967)., p.lb£. 
^Jo'Jrovm, "Age Group Jv ; i r . i r i n g t : , Cwimalng h'iries, 4-5:6 
(dune 1968), p.244. 
4 
u„Brown, i ;Contects i n Other Countries"', Swinninp: Times 
46:9 (oepteober 1969), p.414. 
rl.Zrovm, " I n t e r County Age Group C o m p e t i t i o n s " , 
•Jt.;it,.ming Times , 42s8 (August 1965), p.2S5. 
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A 15 year old age group was added i n 1969. The age group i n 
which a swimmer competes being determined by h i s birthday 
during the year of competition. The progression to a 
n a t i o n a l t i t l e i s through Club, C i t y , County and D i s t r i c t 
Championships. For the championships of 1966-1969 each of 
the f i v e d i s t r i c t s sent two competitors for each event i n 
each age group to the n a t i o n a l f i n a l s . Thus some 400 swimmers 
took p a r t i n the f i n a l s t ages. According to the A.S.A. Pr e s s 
O f f i c e r , Pope'"', these 400 had s u r v i v e d the e l i m i n a t i n g 
rounds entered o r i g i n a l l y by 30,000 swimmers. T h i s i s 
2 
l a r g e r than the f i g u r e of 20,000 e n t r i e s expected by Brown 
which was based on the county and d i s t r i c t numbers of 16,000 
ta k i n g part i n 1965 l o c a l competitions. Entry requirements 
for the n a t i o n a l f i n a l s were changed for the 1970 season to 
open entry with time q u a l i f i c a t i o n s . Age Group di v i n g 
competitions up to n a t i o n a l l e v e l were introduced by the 
Al.S.A. i n 1969. The age groups being 12 and under, 13 and 
14, 15 and 16, with the higher age i n the year of competition 
being r e l e v a n t . 
With the development of t h i s form of competition i n 
many c o u n t r i e s , has come a d e s i r e f o r i n t e r n a t i o n a l competit-
ion, indeed Brown r e p o r t s the f i r s t European Junior 
Championships were held i n 1967, the age i n t h i s case 
being under 15. B r i t a i n entered f o r the f i r s t time i n 1969. 
C o l i n Pope, "Massive Search f o r T a l e n t " , Programme-
National Age Group Swimming Competition 1966, p.27. 
^R.Brown, "Age Group Swimming", Swimming Times 42:12 
(December 1965), p.490. 
3 
R.Broivn, " F i r s t European Junior Championships", 
Swimming Times, 44::10 (.October 1967), p.352. 
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U i t h a view to i n t e r n a t i o n a l competitions S c h o e n f i e l d ^ put 
forward a case for uniform r u l e s f o r Age Group Swimmers 
throughout the world. At present these vary from country to 
country, some allowing competitions at a much younger age 
than th a t c u r r e n t l y organised i n England. Schoenfield 
i n d i c a t e s that E.Germany has an Under 8 Age Group, a com-
p e t i t i v e age group a l s o i n A u s t r a l i a and at S t a t e , but not 
2 
n a t i o n a l l e v e l i n U.S.A. Brown has pointed out that at 
the f i r s t n a t i o n a l age group championship i n Scotland there 
g 
was an under 8 age group and on another occasion Brown 
makes a p l e a for competitions at n a t i o n a l l e v e l f or under 
10s i n England, t h i s already being an age group at county 
l e v e l . 
4 
A c o n t r a s t i n g view i s taken by V/icks. who proposes t h a t 
l e s s emphasis be put on younger age groups and that the 
programme should be increased at the older end of age group 
competitions, c i t i n g the l o s s to sport of boys and g i r l s 
over present age group age, e s p e c i a l l y those not continuing 
f u l l time education. She points out th a t when competition 
becomes important to an o r g a n i s a t i o n or a community the 
b a s i c t a c t i c i s to develop a younger r e s e r v e pool of swimmers, 
e.g. under 10s f o r the 12 year old, i n turn under 8s to 
A.Schoenfield, "Viorld Uniformity Needed i n Age Groups", 
Swimming World, 6:10 (October 1965)., p.3. 
^R.Brown, "Age Group Swimming", Swimming Tine s 42:4 
( A p r i l 1965), jp.133. 
g 
R.Brown, "Age Group Swimming", Swimming Times 42:3 
(March 1965), p.92. 
4 
Rose R . l l i c k s , "The D e f i c i e n c y of Age Group Swimming", 
Swimming Uorld, 6:3 (March 1965), p.7. 
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to serve as a pool for under 10s. She f u r t h e r considers 
t h a t c h i l d r e n of t h i s age do not handle the p r e s s u r e s and 
work involved as w e l l as the more mature, older age groups, 
and she recommends tha t there should only be i n t e r n a l club 
competitions f o r these younger ages. 
R e f e r r i n g to p o s s i b l e dangers inherent i n competitive 
s i t u a t i o n s the Senior Inspector of P h y s i c a l Education for 
the L.C..C. (now I.L.E.A.) Mcintosh''" s t a t e s t h a t t h i s danger 
i s not so much i n the f i e l d of play and..... "threatens not 
so much the s p i r i t of the game but the p e r s o n a l i t y of the 
sportsman i n t r a i n i n g " . He e l a b o r a t e s t h i s statement as 
f o l l o w s : -
" T r a i n i n g for f i r s t c l a s s competition i s long and 
arduous and absorbing. I n such a s i t u a t i o n the 
c h i l d may w e l l be subjected to p r e s s u r e s which he 
i s too young to recognise and r e s i s t . They may a r i s e 
from an i n t e r e s t of the p r e s s or s p o r t s goods 
manufacturers, from the concern of the school f o r 
i t s r e p u t a t i o n , from the d e s i r e of the coach or 
teacher to promote h i s own p r o f e s s i o n a l s t a t u s and 
even from the ambition of parents f o r t h e i r 
c h i l d r e n ' s s u c c e s s . Perhaps the dangers are more 
apparent i n swimming than i n most s p o r t s but they 
are not confined to swimming." 
T h i s c l e a r l y d i s p l a y s a c e r t a i n d i s q u i e t and u n c e r t a i n t y 
with regard to the place of competitive sport i n the 
education of the young and queries i t s p o s s i b l e e f f e c t on 
the p e r s o n a l i t y of c h i l d r e n . T h i s concern has been expressed 
p a r t i c u l a r l y i n the United S t a t e s where competitive sport 
f o r school c h i l d r e n i s without doubt much more high l y 
P.C.Mcintosh, "Sport i n P h y s i c a l Education", The 
Olympic Academy, 3 Athens, H e l l e n i c Olympic Committee 1963, 
p.116. 
17 
developed and i n t e n s i v e than i s yet the case i n B r i t a i n . 
T h i s concern has been p a r t i c u l a r l y voiced regarding the 
d e s i r a b i l i t y of i n t e r - s c h o l a s t i c competitions f o r c h i l d r e n 
i n Elementary Schools, up to the age of 12 y e a r s ; and i n 
J u n i o r High Schools, up to the age of 15 y e a r s . P r e d i c t a b l y , 
opposed view points have been expressed. Anderson^ 
a c c u r a t e l y summed up the p o s i t i o n i n the United S t a t e s when 
he s t a t e d "The appropriateness of i n t e r - s c h o o l competitive 
s p o r t s for pre-high school age c h i l d r e n has been one of the 
most c o n t r o v e r s i a l i s s u e s i n education during the past 
f i f t e e n to twenty y e a r s " . 
The d i s c u s s i o n regarding the d e s i r a b i l i t y of competitive 
sport f o r the young has l a r g e l y been r e l a t e d to the e f f e c t s 
on the p h y s i o l o g i c a l and p s y c h o l o g i c a l development of the 
c h i l d and most educators have tended to give t h e i r d e l i b e r a t i o n s 
2 
on one or other of these. Cureton however considers that 
the tvio aspects cannot r e a l l y be separated. He s t a t e s t h a t 
p e r s o n a l i t y i s responsive to t r a i n i n g ( a necessary c o r o l l a r y 
to competition) due to changes which have been shown to take 
p l a c e i n v a r i o u s measures of the autonomic nervous system 
and c a r d i o - v a s c u l a r systems of competitors. Associated with 
Robert B.Anderson, "A Study of Personal Adjustment and 
S o c i a l S t a t u s Measures of Non P a r t i c i p a n t s and A t h l e t i c 
Groups of Boys, 10-15 Y e a r s " Microcarded Ed.D. D i s s e r t a t i o n , 
U n i v e r s i t y of Oregon, 1965, p.9. 
2 
ThoniEis. K i r k Cureton, " P h y s i c a l T r a i n i n g Produces 
Important Changes, P s y c h o l o g i c a l and P h y s i o l o g i c a l " i n 
Sports Medicine - Proceedings at I n t e r n a t i o n a l Symposium of 
the Medicine and Physiology of Sports and A t h l e t i c s , M.J.Karvonen, 
Ed. H e l s i n k i , F i n i s h A s s o c i a t i o n Sports Medicine 1953, p.49. 
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these p h y s i c a l changes, he s t a t e s , are s h i f t s from the non-
en e r g e t i c a t t i t u d e s and c h a r a c t e r i s t i c s of the parasympathet-
i c a l l y dominated type to the r e l a t i v e l y more ener g e t i c 
1 
s t a t u s of the s y m p a t h e t i c a l l y dominated type . He therefore 
considers t h a t p e r s o n a l i t y i t s e l f i s responsive to t r a i n i n g : 
"Men are more en e r g e t i c , more buoyant and o p t i m i s t i c , 
more action-minded, more p l a y f u l , more aggressive = 
i n general they appear more e x t r a v e r t and h e a l t h f u l 
when they are t r a i n e d than when they are untrained." 
2 
I n an e a r l i e r p u b l i c a t i o n Cureton w h i l s t g i v i n g f u l l support 
to the p h y s i o l o g i c a l b e n e f i t s of competition to a c h i l d 
concedes that o b j e c t i o n s to strenuous s p o r t s competitions 
for the young are more l e g i t i m a t e on p s y c h o l o g i c a l grounds 
and suggests t h a t high emotional p r e s s u r e , l a t e t r a v e l and 
l o s s of s l e e p are p o s s i b l e reasons f o r such o b j e c t i o n s . 
Misangyi i s another who co n s i d e r s t h a t p e r s o n a l i t y 
changes do take p l a c e as a r e s u l t of t r a i n i n g and competition. 
He suggests t h a t w h i l s t b a s i c c h a r a c t e r cannot be changed, 
p s y c h i c f a c t o r s which are t o t a l l y l a c k i n g cannot be created, 
but those which e x i s t can be c u l t i v a t e d . Ke l i s t s the 
q u a l i t i e s of v o l i t i o n of a t r a i n e d competitor as being 
pursuance of o b j e c t i v e , s e l f s u f f i c i e n c y , a b i l i t y to take 
d e c i s i o n s , determination and s e l f command. 
A b r i e f explanation of the autonomic nervous system 
i s given i n the Appendix f p„415. 
2 
Thomas K i r k Cvireton, P h y s i c a l F i t n e s s A p p r a i s a l and 
Guidance, London, Henry Kimpton, 1947, p.315. 
O.I-lisangyi, "The W i l l Power of the Competitor", The 
Olympic Academy, 2, Athens, H e l l e n i c Olympic Committee, 1962, 
p.155. 
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1 
L a m b e r t i n i a l s o c o n s i d e r s t h a t t h e young a t h l e t e w i l l 
m a n i f e s t c e r t a i n p o s i t i v e a t t i t u d e s and suggests t h a t he 
w i l l be s e l f c o n f i d e n t , s e n s i t i v e towards o t h e r s and be 
m o t i v a t e d t o a i d younger companions more i n s e c u r e and l e s s 
v / e l l - t r a i n e d t h a n h i m s e l f o 
2 
Reviewing t h e r e c o r d s a v a i l a b l e a t t h e t i m e Hale con-
c l u d e s t h a t t h i s evidence i n d i c a t e s t h a t American pre h i g h 
s c h o o l age c h i l d r e n (up t o age 12.) b e n e f i t c o n s i d e r a b l y 
f r o m i n t e r s c h o l a s t i c s p o r t s c o m p e t i t i o n s . He contends t h a t 
c h i l d r e n who p a r t i c i p a t e i n c o m p e t i t i v e s p o r t e x h i b i t many 
d e s i r a b l e p e r s o n a l i t y t r a i t s and a r e g e n e r a l l y b e t t e r 
a d j u s t e d t h a n those who do n o t compete.. 
Layman^ a l s o c o n s i d e r i n g t h e a v a i l a b l e evidence o f t h e 
problem o f c o m p e t i t i v e s p o r t g i v e s more guarded support., 
She c o n s i d e r s t h a t g i v e n c e r t a i n s a f e g u a r d s c o m p e t i t i v e s p o r t 
may enhance l e a r n i n g , s o c i a l development and t h e a c q u i s i t i o n 
o f d e s i r a b l e p e r s o n a l i t y t r a i t s . However, she concludes 
t h a t most o f t h e mental h e a l t h b e n e f i t s o f c o m p e t i t i v e 
a t h l e t i c s can be r e a l i s e d t h r o u g h i n t e r n a l c o m p e t i t i o n w i t h i n 
e d u c a t i o n a l e s t a b l i s h m e n t s . 
4 
D a h l s t r o m w h i l s t p o i n t i n g out t h a t c o m p e t i t i o n i s an 
G . L a m b e r t i n i , " M o r p h o l o g i c a l and P s y c h o l o g i c a l T r a c t s 
R e l a t e d t o t h e A c t i v i t y of t h e A t h l e t e " , H e a l t h and F i t n e s s 
i n t h e Modern World, Chicago, The A t h l e t i c I n s t i t u t e 1961, p.253 
2 
C r e i g h t o n H a l e , "Uhat Research Says About A t h l e t i c s f o r 
Pre High School Age C h i l d r e n " , J o u r n a l o f H e a l t h P h y s i c a l 
E d u c a t i o n and R e c r e a t i o n , 30:12 (December 1959), p.21. 
Emma Layman^, " C o n t r i b u t i o n s o f E x e r c i s e and S p o r t t o 
M e n t a l H e a l t h " , i n Science and M e d i c i n e o f E x e r c i s e and S p o r t s , 
Warren R.Johnson, Ed., New York, Harper, 1960, p„589. 
4 
Grant Dahlstrom "What Stand on C o m p e t i t i o n " , C h i l d r e n i n 
Focus, T h e i r H e a l t h and A c t i v i t y , Washington D.C. , AoA.H,.P.E.kt. , 
1954, p.156. 
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i n e v i t a b l e consequence o f human r e l a t i o n s i n a s o c i a l group, 
s t a t e d t h a t f r o m our p r e s e n t knowledge i t was c l e a r t h a t 
t h e r e are i m p o r t a n t dangers i n t h e c a r e l e s s u t i l i s a t i o n of 
c o m p e t i t i v e s i t u a t i o n s . He f u r t h e r s t a t e d t h a t much 
remained t o be l e a r n e d about t h e l o n g range e f f e c t s , as veil 
as t h e problem o f i m p l e m e n t i n g c o m p e t i t i v e s i t u a t i o n s 
e f f i c i e n t l y and s a f e l y . 
H e i n ^ too p o i n t s t o t h e l a c k o f c l e a r evidence on t h e 
e m o t i o n a l e f f e c t s on c h i l d r e n o f p a r t i c i p a t i o n i n c o m p e t i t i v e 
s p o r t . He s t a t e s t h a t t h e a v a i l a b l e evidence l e a v e s t h e 
problem u n s e t t l e d and l e a v e s t o l o c a l communities the 
d e c i s i o n on what s h o u l d be p l a y e d , and t h e i n t e n s i t y o f p l a y 
on e d u c a t i o n a l grounds. 
2 
More r e c e n t l y F r o s t has re-emphasised t h e l a c k of such 
c l e a r evidence when he s t a t e d : 
"While t h e r e are c l a i m s f o r t h e r o l e o f s p o r t as 
a w o n d e r f u l medium f o r t h e development o f d e s i r a b l e 
c h a r a c t e r t r a i t s t h e evidence i s n o t c o n c l u s i v e . 
There i s i n s u f f i c i e n t evidence and t o o l i t t l e 
p r o o f t h a t d e s i r a b l e t r a i t s accrue f r o m s p o r t s 'per 
se' and t h a t they c a r r y over i n t o o t h e r phases o f 
l i f e . There i s however a g r e a t d e a l of t e s t i m o n y 
on t h e p a r t o f those who have competed, i n d i c a t i n g 
t h e l e s s o n s l e a r n e d and t h e v a l u e s o f such 
c o m p e t i t i o n . " 
However even w i t h c o m p e t i t o r s who have been a t the t o p 
o f t h e i r s p o r t t h e r e i s d i v e r g e n c e o f view r e g a r d i n g 
p o s s i b l e e f f e c t s on p e r s o n a l i t y t h r o u g h i n v o l v e m e n t i n 
F r e d V.Hein, " E d u c a t i o n a l Aspects o f A t h l e t i c s f o r 
C h i l d r e n " , J o u r n a l o f American M e d i c a l A s s o c i a t i o n 168 
(November 1958), p. 1434. ~~~~ 
2 
Reuben B . F r o s t , "Some P s y c h o l o g i c a l I m p l i c a t i o n f o r 
Olympic S p o r t s " , The I n t e r n a t i o n a l Olympics Academy, 5, 
Athens, H e l l e n i c Olympic Committee, 1965, p.145. 
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1 c o m p e t i t i v e s p o r t . Roger B a n n i s t e r , t h e f i r s t man t o r u n 
one m i l e i n l e s s t h a n f o u r m i n u t e s , c l e a r l y h o l d s t h e view 
t h a t c o m p e t i t i v e s i t u a t i o n s a s s i s t i n d e v e l o p i n g ones 
p e r s o n a l i t y and p a r t i c u l a r l y advocates t h e pursuance o f some 
c o m p e t i t i v e a c t i v i t y d u r i n g adolescence. I n c o n t r a s t 
2 
Ron Clarke. , t h e l e a d i n g d i s t a n c e r u n n e r i n t h e w o r l d d u r i n g 
t h e s i x t i e s , c o n s i d e r s t h a t f u n d a m e n t a l l y a t h l e t e s do n o t 
change as persons f r o m t h e moment th e y s t a r t r u n n i n g t o when 
th e y r e t i r e . 
Some o f those whose p r o f e s s i o n i s concerned w i t h 
p r o d u c i n g champion sportsmen have expressed t h e view t h a t 
p a r t i c i p a t i o n i n c o m p e t i t i v e s p o r t does have an e f f e c t on 
d e v e l o p i n g p e r s o n a l i t y . Don T a l b o t , a l e a d i n g swimming 
coach i n A u s t r a l i a d u r i n g t h e s i x t i e s c o n s i d e r s t h a t swimming 
demands so much t i m e , and so much s e l f d i s c i p l i n e and d r i v e 
i s needed i n o r d e r t o succeed t h a t i n v o l v e m e n t must e x e r t 
4 
a l a r g e i n f l u e n c e on c h a r a c t e r development. C e c i l C o l w i n 
a swimming coach from South A f r i c a o f i n t e r n a t i o n a l r e p u t e 
s t a t e s t h a t f r o m t h e s i t u a t i o n s a swimmer experiences, 
" o . . . . t h e r e come h a b i t s or d i s p o s i t i o n s which 
c o n s t i t u t e permanent t r e n d s i n h i s approach t o 
s p e c i f i c l e a r n i n g s i t u a t i o n s and t o l i f e ' s 
problems as w e l l . " 
Koger B a n n i s t e r , The F i r s t Four M i n u t e s , London: 
Putman and Co., 1955, pp.218-219. 
^Ron C l a r k e , The U n f o r g i v i n g M i n u t e , London:, Eelham 
Books, 1966, p.167. 
Bon T a l b o t , Swimming t o Win f o r a l l Ages, London: 
Pelham Books, 1967, p.37. 
4 
C e c i l C o l w i n , On Swimming, London:: Pelham Books, 1969, 
p. 131. 
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The debate i n th e U n i t e d S t a t e s on t h e t o p i c o f 
c o m p e t i t i o n f o r s c h o o l c h i l d r e n prompted i n 1962 a p l a t f o r m 
s t a t e m e n t by th e D i v i s i o n o f Men's A t h l e t i c s ( C o m p e t i t i v e 
S p o r t ) o f t h e American A s s o c i a t i o n o f H e a l t h P h y s i c a l 
E d u c a t i o n and Recreation.. They recommended t h a t up t o t h e 
age o f 12 yea r s c o m p e t i t i o n s s h o u l d be l i m i t e d t o i n f o r m a l 
games betx?een teams from two or more s c h o o l s and s p o r t s 
day f o r teams f r o m s e v e r a l schools,, That attendance o f 
s t u d e n t s p e c t a t o r s s h o u l d be d i s c o u r a g e d and p a r t i c i p a t i o n 
o f a l l p u p i l s encouraged., V/ith r e g a r d t o t h e 12-15 age 
group t h e y recommended a l i m i t e d , c a r e f u l l y c o n t r o l l e d 
i n t e r s c h o l a s t i c programme o f s p o r t s and s t r e s s e d t h e need 
f o r p r o v i s i o n o f e d u c a t i o n a l e x p e r i e n c e s r a t h e r t h a n w i n n i n g 
teams. I n g i v i n g t h i s r e s t r i c t e d s u p p o r t t o c o m p e t i t i o n 
f o r t h e young t h e y s t a t e d : : 
"The i n t e n s e and c h a l l e n g i n g s i t u a t i o n s i n s p o r t s 
c o m p e t i t i o n s p r o v i d e t h e y o u t h w i t h s o c i a l l y 
a c c e p t a b l e channels t h r o u g h which he may express 
h i s a g g r e s s i v e t e n d e n c i e s and expend h i s excess 
energy., O p p o r t u n i t i e s i n which he may c o n t r o l 
many o f h i s a n t i - s o c i a l t e n d e n c i e s t h r o u g h 
s u b l i m a t i o n and i n which he may compensate f o r 
r e a l o r imagined i n a d e q u a c i e s - are abundant. 
I n s p o r t he can express h i s emotions v i g o r o u s l y 
i n a s o c i a l l y a c c e p t a b l e manner." 
The s t a t e m e n t r e g a r d i n g d e s i r a b l e a c t i v i t i e s f o r t h e 
12-15 year o l d group was l a r g e l y r e i t e r a t e d i n 1968 i n a 
2 
p o l i c y s t a t e m e n t by A..A.P.H..E.R. , t h i s t i m e s p e c i f i c a l l y 
D i v i s i o n o f Men's A t h l e t i c s A.AJ..P.E.R. " A t h l e t i c s 
i n E d u c a t i o n " , J o u r n a l o f H e a l t h P h y s i c a l E d u c a t i o n and 
R e c r e a t i o n , 33:9 (September 1962), p„25. 
2 
A.A.H..P.E.R. " D e s i r a b l e A t h l e t i c C o m p e t i t i o n f o r 
C h i l d r e n o f Elementary School Age", Washington A.A.HoP.E.Ro, 
1968, p„vii„ 
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w i t h r e g a r d t o boys up t o t h e age o f 12 ye a r s i n which i t 
was r e c o g n i s e d t h a t c o m p e t i t i v e s p o r t s o r g a n i s e d by s c h o o l 
or community agencies were now b e i n g p l a y e d i n a l l p a r t s o f 
the U n i t e d S t a t e s by boys o f t h i s age. 
The c a t h a r t i c v a l u e o f s p o r t had been r e f e r r e d t o by 
Pickf o r d " ^ some t w e n t y y e a r s e a r l i e r . He suggested t h a t 
group games and s p o r t s are of v a l u e because "they show us 
the c o n s t r u c t i v e use o f a g g r e s s i v e and d e s t r u c t i v e impulses 
2 
i n group and i n d i v i d u a l " . Lorenzo suggested t h a t t h e 
a n c i e n t Greeks were f a m i l i a r w i t h t h e c o n c e p t i o n of 
c a t h a r s i s , s t a t e d t h a t t h e main f u n c t i o n of s p o r t today i s 
th e c a t h a r t i c d i s c h a r g e o f a g g r e s s i v e urge. He b e l i e v e s 
t h a t s p o r t educates man t o a cons c i o u s and r e s p o n s i b l e 
c o n t r o l o f h i s own f i g h t i n g b e h a v i o u r and c o n t i n u e d : 
"More v a l u a b l e s t i l l i s t h e e d u c a t i o n a l v a l u e o f 
the r e s t r i c t i o n s imposed by t h e denands f o r 
f a i r n e s s and c h i v a l r y which must be r e s p e c t e d 
even i n t h e f a c e o f t h e s t r o n g e s t a g g r e s s i o n -
e l i c i t i n g s t i m u l i . " 
O f f i c i a l pronouncement on c o m p e t i t i o n f o r sch o o l 
c h i l d r e n i n B r i t a i n has been guarded. I t was n o t u n t i l 1920 
3 
t h a t any Board o f E d u c a t i o n p u b l i c a t i o n mentioned com-
p e t i t i o n . Here i t r e c o g n i s e d t h e n a t u r a l d e s i r e o f t h e 
c h i l d t o compete w i t h h i s f e l l o w s , gave s t r e s s t o t h e team 
and n o t t h e i n d i v i d u a l c h i l d b e i n g t h e competing u n i t and 
R.W.Pickford, "Aspects o f t h e Psychology o f Games 
and S p o r t s " , B r i t i s h J o u r n a l o f Psychology, ( A p r i l 1941), 
p.282. 
^ o r e n z , C p . c i t . , pp.241-242. 
Board o f E d u c a t i o n , Suggestions i n Regard t o Games, 
London, H.M.S.O., 1920, p.8. 
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s t a t e d "The t e a c h e r s h o u l d bear i n mind t h e e d u c a t i o n a l 
v a l u e o f c o m p e t i t i o n l i e s i n c u l t i v a t i n g t h e r i g h t s p i r i t . . . " 
By 1933 t h e Board of Education^" were warning o f dangers 
o f c o m p e t i t i o n when they s t a t e d ; 
"Any tendency t o employ a d u l t methods of c o m p e t i t i o n 
and t o adopt a d u l t s t a n d a r d s o f awards r e g a r d l e s s 
o f t h e e f f e c t they may have on a c h i l d ' s immature 
mind and p e r s o n a l i t y must be a v o i d e d . " 
However i t conceded t h a t i f c o r r e c t l y handled com-
p e t i t i o n has a v a l u e and t h a t o p p o r t u n i t i e s s h o u l d be 
p r o v i d e d f o r c o m p e t i t i v e i n t e r and i n t r a c l a s s games d u r i n g 
normal s c h o o l p e r i o d s . Of t h e i n d i v i d u a l s p o r t s mentioned 
i t recommended t h a t i n swimming,competitions f o r s t y l e and 
2 
g e n e r a l s k i l l were p r e f e r a b l e t o r a c i n g , and i n a t h l e t i c s 
c o m p e t i t i v e work "must always be t r e a t e d w i t h c a u t i o n when 
a p p l i e d t o s c h o o l c h i l d r e n o f any age...." 
By 1937 t h e Board were l e s s c a u t i o u s i n t h e i r pronouncement 
(.the p u b l i c a t i o n o f t h a t year was o f course aimed a t a 
p o p u l a t i o n aged over 14 years).. They s t a t e d t h a t i n swimming 
c o m p e t i t i o n s c o u l d be arranged f o r those who were able t o 
swim r e a s o n a b l y w e l l p r o v i d e d t h e number o f events per 
4 
c o m p e t i t o r was l i m i t e d . W i t h r e g a r d t o a t h l e t i c s t h e y 
s t a t e d : : 
"Indeed t h e v e r y n a t u r e o f a t h l e t i c c o n t e s t s tends 
t o emphasise i n d i v i d u a l r e s p o n s i b i l i t y , c u l t i v a t e s 
Board o f E d u c a t i o n , S y l l a b u s of P h y s i c a l T r a i n i n g , 
London:. H.M.S.0. , 1933, p.41 
i b i d , p.66. 
I b i d , p.68 
Board o f E d u c a t i o n , R e c r e a t i o n and P h y s i c a l F i t n e s s 
f o r Youths and Men, London: H.M.S.O., 1937, p.195. 
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s e l f r e l i a n c e and develops a sense o f d u t y i n 
r e g a r d t o p e r s o n a l f i t n e s s . "•"• 
From t h e guarded r e c o g n i t i o n o f c o m p e t i t i o n by th e 
e d u c a t i o n a l a u t h o r i t y i n t h e t w e n t i e s t h e p o s i t i o n had been 
reached i n t h e s i x t i e s where the government had, by 
i m p l i c a t i o n a t l e a s t , g i v e n s u p p o r t f o r c o m p e t i t i v e s p o r t 
f o r s c h o o l c h i l d r e n up t o i n t e r n a t i o n a l l e v e l . The evidence 
f o r t h i s l i e s i n t h e i m p l e m e n t a t i o n o f one o f the recommend-
2 
a t i o n s o f t h e S p o r t s C o u n c i l t h a t c o m p e t i t o r s r e p r e s e n t i n g 
t h e i r c o u n t r y i n i n t e r n a t i o n a l s p o r t i n g events s h o u l d 
r e c e i v e f i n a n c i a l a i d f r o m p u b l i c f u n d s . T h i s arrangement 
has been extended t o s c h o o l s ' n a t i o n a l teams. 
C a u t i o n a r y words r e g a r d i n g c o m p e t i t i o n s c o n t i n u e t o be 
heard. I t i s i n t e r e s t i n g t o t a k e note o f a s e c t i o n o f the 
Plowden Report - a r e p o r t d e a l i n g w i t h t h e e d u c a t i o n o f 
c h i l d r e n i n England and Wales up t o t h e age of 13 y e a r s . 
T h i s s e c t i o n , c o n s i d e r i n g t h e dangers o f c o m p e t i t i o n suggests 
t h a t t h e achievement o f some c h i l d r e n may l e a d t o t h e i r 
b e i n g i n t r o d u c e d t o t e c h n i q u e s b e f o r e t h e y are ready f o r 
them, and t o t h e i r b e i n g s u b m i t t e d t o an a d u l t c o n c e p t i o n 
o f s p o r t and p e r s o n a l performance. T h i s s e c t i o n o f th e 
r e p o r t concludes: 
" C o m p e t i t i o n c l e a r l y has a p l a c e , b u t i t can be 
overdone and we t h i n k i t sometimes i s , i n t h e ^ 
form o f i n t e r s c h o o l leagues and championships. 1" 
"*"Ibid. , p. 163. 
2 
The S p o r t s C o u n c i l , A- R e p o r t , London: H.M.S.G., 1966, p.9. 
C e n t r a l A d v i s o r y C o u n c i l f o r E d u c a t i o n (England) 
R e p o r t , C h i l d r e n and t h e i r P r i m a r y Schools, H.M.S.O., 1967, 
p.250. 
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From t h e f o r e g o i n g i t i s obv i o u s t h a t p a r t i c i p a t i o n o f 
boys i n c o m p e t i t i v e s p o r t has i n c r e a s e d enormously i n com-
p a r a t i v e l y r e c e n t y e a r s . I t i s a l s o obvious t h a t t h e r e i s 
a d i f f e r e n c e o f o p i n i o n r e g a r d i n g b o t h t h e v a l u e o f and t h e 
e f f e c t s o f c o m p e t i t i o n . I t would appear t h a t a t p r e s e n t 
t h e r e i s i n s u f f i c i e n t r e s e a r c h evidence t o w a r r a n t p o s i t i v e 
c o n c l u s i o n s . There i s no doubt t h a t many e d u c a t o r s and 
s p o r t s a d m i n i s t r a t o r s are concerned about these p o s s i b l e 
1 
e f f e c t s . M c i n t o s h s t a t e d t h a t some t e a c h e r s are so a f r a i d 
o f c o m p e t i t i v e s p o r t t h a t they exclude i t . He suggested, 
however, t h a t t h i s i s n o t t h e s o l u t i o n . I t i s i n t e r e s t i n g 
t o note t h a t when t h e B r i t i s h Schools Judo A s s o c i a t i o n h e l d 
t h e i r f i r s t championships i n 1965 t h e j u n i o r s e c t i o n was f o r 
Under 13 y e a r s . T h i s was s u b s e q u e n t l y changed t o Under 14, 
because i t was f e l t t h a t a N a t i o n a l event was too much o f an 
o r d e a l f o r boys o f o n l y 12 y e a r s and under. 
The d e s i r a b i l i t y o f boys b e i n g h e a v i l y i n v o l v e d w i t h 
f a i r l y h i g h l e v e l c o m p e t i t i o n a t an e a r l y age i s c l e a r l y 
d e b a t a b l e . The problem was h i g h l i g h t e d i n B r i t a i n com-
2 
p a r a t i v e l y r e c e n t l y when B e s f o r d p o i n t e d o u t t h e numerous 
a c t i v i t i e s i n which c h i l d r e n can compete and g a i n honours 
up t o i n t e r n a t i o n a l l e v e l . She q u e s t i o n e d whether some 
c h i l d r e n may be t o o immature t o handle t h e s t r a i n and glamour, 
c i t i n g a p a r t i c u l a r example o f a t e n year o l d chosen t o 
M c i n t o s h , O p . c i t . , p.116. 
2 
Pat B e s f o r d , "Dangers o f Teenage Promise", U o r l d S p o r t s 
36:3, (March 1970), pp.43-45. 
d i v e i n t e r n a t i o n a l l y f o r B r i t a i n and s u g g e s t i n g t h a t s i m i l a r 
s t o r i e s c o u l d be t o l d o f many o t h e r s p o r t s . The q u e s t i o n i s 
whether r e g u l a r i n v o l v e m e n t i n c o m p e t i t i v e s p o r t a t a com-
p a r a t i v e l y e a r l y age has any e f f e c t on p e r s o n a l i t y development. 
The problem i s i n v e s t i g a t e d i n t h i s s t u d y t h r o u g h t h e 
c o m p e t i t i v e swimming environment. 
Purpose o f t h e Study 
The purpose o f t h i s s t u d y i s t o i n v e s t i g a t e s p e c i f i c 
problems w i t h r e g a r d t o p o s s i b l e e f f e c t s on t h e p e r s o n a l i t y 
o f boys 12-14 t h r o u g h r e g u l a r p a r t i c i p a t i o n i n an i n t e n s e l y 
c o m p e t i t i v e s p o r t . 
The major problem t o be i n v e s t i g a t e d i s t o what e x t e n t 
and i n what d i r e c t i o n are t h e r e measurable changes i n 
p e r s o n a l i t y t r a i t s o f boys r e g u l a r l y engaged i n c o m p e t i t i v e 
s p o r t as compared w i t h boys who do n o t t a k e p a r t i n com-
p e t i t i v e s p o r t . 
S u b s i d i a r y problems t o be i n v e s t i g a t e d a r e : -
1 . W i t h i n t h e c o m p e t i t i v e group do those boys who are 
more s u c c e s s f u l demonstrate d r ^ d e v e l o p p e r s o n a l i t y 
t r a i t s d i f f e r i n g f r o m those boys who do n o t achieve 
success? 
2. Do those c o m p e t i t o r s who drop out of the c o m p e t i t i v e 
scene d i f f e r i n p e r s o n a l i t y t r a i t s f r o m t h o s e who 
remain? 
I t i s contended t h a t t h e r e s u l t s o f t h e s t u d y would be 
a c o n t r i b u t i o n t o p r e s e n t knowledge of t h e e f f e c t s o f 
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p a r t i c i p a t i n g i n c o m p e t i t i v e s p o r t on c h i l d r e n and t h a t 
those f r o m t h e main problem t o be i n v e s t i g a t e d would be o f 
v a l u e t o e d u c a t i o n and s p o r t s a d m i n i s t r a t o r s as an a i d t o 
making d e c i s i o n s on t h e d e s i r a b i l i t y o f t h e development o f 
c o m p e t i t i o n s f o r boys o f t h i s age. For i n s t a n c e t h e r e s u l t s 
c o u l d be of use t o those t e a c h e r s who are r e s p o n s i b l e f o r 
t h e development o f p h y s i c a l e d u c a t i o n i n t h e sc h o o l c u r r i c u l u m . 
They c o u l d a l s o p r o v i d e a u s e f u l area o f d i s c u s s i o n i n 
seminars w i t h p h y s i c a l e d u c a t i o n s t u d e n t s . Governing 
b o d i e s o f s p o r t s would have a d d i t i o n a l r e s e a r c h f i n d i n g s on 
which t o draw when c o n s i d e r i n g t h e development of c o m p e t i t i o n s 
s i m i l a r t o t h e A..S..A. Age Group C o m p e t i t i o n . The r e s u l t s 
o f t h e s u b s i d i a r y i n v e s t i g a t i o n s would a g a i n be h e l p f u l t o 
b o t h e d u c a t i o n and t o s p o r t s a d m i n i s t r a t o r s , s i n c e i f 
p o s i t i v e r e s u l t s occur, these c o u l d prove u s e f u l as a b a s i s 
f o r comparison w i t h o t h e r a s p i r i n g c o m p e t i t o r s t o determine 
whether t h e l a t t e r had t h e necessary a t t r i b u t e s t o succeed 
i n c o m p e t i t i o n . I n t h i s r e s p e c t a c e r t a i n amount o f 
c o u n s e l l i n g c o u l d be undertaken e i t h e r t o encourage t h e 
a s p i r a n t c o m p e t i t o r or t o persuade him t o d i r e c t h i s e n e r g i e s 
i n t o o t h e r p u r s u i t s . 
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CHAPTER I I 
REVIEW CF RELATED LITERATURE 
I n Chapter 2 c o n s i d e r a t i o n i s g i v e n t o t h e development 
o f p e r s o n a l i t y , i n p a r t i c u l a r w i t h r e s p e c t t o t h e i n f l u e n c e 
t h a t c o m p e t i t i v e s p o r t may have on t h e p e r s o n a l i t y . The 
f i r s t p a r t of t h e c h a p t e r c o n s i s t s of d i s c u s s i o n o f 
t h e o r e t i c a l reasons and e x p e r i m e n t a l evidence which suggest 
t h a t t h e c o m p e t i t i v e environment may i n f a c t be a c o n t r i b -
u t o r y f a c t o r t o t h e way i n which p e r s o n a l i t i e s develop, and 
i s p r e s e n t e d under t h e f o l l o w i n g s e c t i o n s : 
The Development o f P e r s o n a l i t y . 
S p o r t as an E n v i r o n m e n t a l I n f l u e n c e on P e r s o n a l i t y Development. 
S t u d i e s o f E m o t i o n a l Response t o C o m p e t i t i o n . 
A n x i e t y i n S p o r t . 
A g g r e s s i o n i n S p o r t . 
G u i l t Proneness. 
P h y s i c a l D i s c o m f o r t i n S p o r t . 
P e r s i s t e n c e i n S p o r t . 
The second p a r t o f t h e c h a p t e r c o n s i s t s o f a r e v i e w o f 
s t u d i e s which have s p e c i f i c a l l y a t t e m p t e d t o e n q u i r e i n t o 
a s p e c t s o f p e r s o n a l i t y of p a r t i c i p a n t s , b o t h s c h o o l age 
and a d u l t , i n c o m p e t i t i v e s p o r t . The s e c t i o n s under which 
these s t u d i e s are rev i e w e d are d e t a i l e d on pages 63-64. 
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The Development o f P e r s o n a l i t y 
Unless one s u b s c r i b e s t o a t h e i r y o f p e r s o n a l i t y which 
i s c o m p l e t e l y g e n e t i c a l l y based i t would seem reas o n a b l e t o 
h o l d t h e view t h a t c e r t a i n p e r s o n a l i t y c h a r a c t e r i s t i c s may 
be shaped t o a c o n s i d e r a b l e degree by e n v i r o n m e n t a l i n f l u e n c e s . 
1 
T i b b i e has suggested t h a t emotions and p e r s o n a l i t y t r a i t s 
a r e i n f l u e n c e d more than perhaps we l i k e t o t h i n k of by con-
d i t i o n i n g , t h e r e s u l t o f l e a r n i n g i n a s p e c i f i c s o c i a l 
p a t t e r n . Support f o r t h i s c o n t e n t i o n came f r o m t h e r e s u l t s 
2 
of a s t u d y by C a t t e l l , B l e w e t t and B e l o f f . T h i s study was 
a comparison o f t w e l v e p r i m a r y p e r s o n a l i t y t r a i t s measured 
by t h e C h i l d r e n ' s P e r s o n a l i t y Q u e s t i o n n a i r e a d m i n i s t e r e d t o 
104 i d e n t i c a l t w i n s , 64 f r a t e r n a l t w i n s , 182 s i b l i n g s 
r e a r e d t o g e t h e r , 72 u n r e l a t e d c h i l d r e n r e a r e d t o g e t h e r , and 
540 c h i l d r e n l i v i n g i n t h e g e n e r a l p o p u l a t i o n . The r e s u l t s 
were s u b j e c t e d t o a m u l t i p l e v a r i a n c e a n a l y s i s and showed 
t h a t t h r e e t r a i t s were p r e d o m i n a n t l y h e r e d i t a r y i n d e t e r m i n -
a t i o n , i n f o u r t r a i t s h e r e d i t a r y and environment appeared t o 
p l a y an equal p a r t and f i v e t r a i t s were p r e d o m i n a n t l y 
e n v i r o n m e n t a l l y d e t e r m i n e d . 
3 
Murray had e a r l i e r i n d i c a t e d t h a t he c o n s i d e r e d 
J.W.Tibbie " P h y s i c a l E d u c a t i o n and t h e E d u c a t i v e Process", 
S t u d i e s i n E d u c a t i o n No.5, London, Evans Bros., 1952, p.17. 
^ . B . C a t t e l l , D.B.Blewett and J . R . B e l o f f , "The I n h e r i t a n c e 
o f P e r s o n a l i t y , A M u l t i p l e V ariance A n a l y s i s D e t e r m i n a t i o n of 
Approximate N a t u r e - N u r t u r e R a t i o s f o r P r i m a r y P e r s o n a l i t y 
F a c t o r s i n Q Data", American J o u r n a l ^ o f Human G e n e t i c s , 7:2 
(June 1955), pp.122-146. 
H.A.Murray e t a l , E x p l o r a t i o n s i n P e r s o n a l i t y , O x f o r d , 
O x f o r d U n i v e r s i t y Press, 1938, p.716. 
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e n v i r o n m e n t a l i n f l u e n c e s t o be a f a c t o r i n t h e shaping o f 
p e r s o n a l i t y when he s t a t e d t h a t an e f f e c t o f membership of 
a p a r t i c u l a r group may be t o s t r e n g t h e n some p e r s o n a l 
t e n d e n c i e s and t o weaken o t h e r s . 
Again i t would seem reasonable t o expect t h a t e n v i r o n -
m ental i n f l u e n c e s would be l i k e l y t o have t h e i r g r e a t e s t 
e f f e c t on p e r s o n a l i t y development d u r i n g t h e e a r l y f o r m a t i v e 
y e a r s of l i f e . Brunner* has suggested t h a t i f one accepts 
t h a t p o s i t i o n t h e n i t f o l l o w s t h a t i f i t i s d e s i r a b l e t o 
a l t e r , or t o i n f l u e n c e , p e r s o n a l i t y make up t h e best r e s u l t s 
would occur d u r i n g c h i l d h o o d . The r e s u l t s o f a s t u d y by 
2 
Sealey and C a t t e l l i n d i c a t e t h a t t h e r e are changes i n p r i m a r y 
p e r s o n a l i t y t r a i t s measured by t h e High School P e r s o n a l i t y 
Q u e s t i o n n a i r e (HSPQ) i n boys aged 11-17 f i v e o f t h e changes 
b e i n g s i g n i f i c a n t a t .05 or above. 
S p o r t as an E n v i r o n m e n t a l I n f l u e n c e on P e r s o n a l i t y Bevelopment 
The concept t h a t c o m p e t i t i v e s p o r t i s one e n v i r o n m e n t a l 
i n f l u e n c e which may be r e s p o n s i b l e f o r changes i n p e r s o n a l i t y 
has been pronounced by numerous w r i t e r s r a n g i n g i n background 
f r o m P r o f e s s o r s of Psychology t o Olympic c o m p e t i t o r s . Ryan 
s t a t e d t h a t s p o r t p r o v i d e s an enormous area o f 
i n t e r a c t i o n i n which p e r s o n a l i t y i s v i v i d l y expressed and 
1 
B.C.Brunner, " P e r s o n a l i t y and M o t i v a t i n g F a c t o r s I n f l u e n c -
i n g A d u l t P a r t i c i p a t i o n i n V i g o r o u s P h y s i c a l A c t i v i t y , Research 
Q u a r t e r l y 40::3 (October 1969), p.469. 
2 
A.P.Sealey and R . B . C a t t e l l , " A d o l e s c e n t P e r s o n a l i t y Trends 
i n P r i m a r y F a c t o r s Measured on t h e 16PF and t h e HSPQ 
Q u e s t i o n n a i r e s Through Ages 11°23,"British J o u r n a l o f S o c i a l 
and C l i n i c a l Psychology, 5, 1966. 
^ F r a n c i s J.Ryan "An I n v e s t i g a t i o n o f P e r s o n a l i t y D i f f e r e n c e s 
A s s o c i a t e d w i t h C o m p e t i t i v e A b i l i t y " , i n P s y c h o l o g i c a l Problems 
o f C o l l e g e Men, ed. B r y a n t M.Wedge, New Haven, Yale U n i v e r s i t y 
P ress, 1958, p.113. 
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v e r y p o s s i b l y shaped". S l u s h e r suggested t h a t s p o r t , due 
t o i t s v e r y p r e o c c u p a t i o n w i t h c o m p e t i t i o n and combat 
encourages man t o l i v e w i t h a n x i e t i e s . One o f the c o n t r i b u t i n g 
2 
c o u n t r i e s t o t h e UNESCO r e p o r t on Sp o r t i n E d u c a t i o n , 
co n s i d e r e d t h a t t h e r e was a danger o f some p u p i l s becoming 
to o a r r o g a n t , demanding and l e s s s o c i a b l e f o l l o w i n g f r e q u e n t 
p a r t i c i p a t i o n i n c o m p e t i t i o n , success, and h a v i n g e x t r a 
a t t e n t i o n g i v e n t o them. I n a s t u d y l a r g e l y concerned w i t h 
p h y s i c a l and p h y s i o l o g i c a l changes i n c o m p e t i t i o n F a i t gave 
some c o n s i d e r a t i o n t o e m o t i o n a l f a c t o r s which she c o n s i d e r e d 
have an e f f e c t on p e r s o n a l i t y and suggested t h a t t h e 
i n t e n s i t y o f emotion engendered i n a t h l e t i c c o m p e t i t i o n s 
has an e f f e c t on t h e a t t i t u d e s and p e r s o n a l i t i e s o f t h e 
p a r t i c i p a n t s . A change i n degree o f i n t r o v e r s i o n t h r o u g h 
4 
p a r t i c i p a t i o n i n s p o r t was suggested by C a g i g a l who s t a t e d : 
"A h e a l t h y p r a c t i c e o f s p o r t , o r o f p r e - s p o r t i n g 
a c t i v i t i e s i n i t i a t e d i n c h i l d h o o d can d i s s i p a t e 
many i n t r o s p e c t i v e h a b i t s , and p r e v e n t t h e 
f o r m a t i o n o f o t h e r s . " 
A s i m i l a r view has a l s o been expressed q u i t e r e c e n t l y by 
La Cava 5. 
Howard S l u s h e r , Man, S p o r t and E x i s t e n c e , London, 
Kimpton, 1967, p.192. 
^NESCO "The Place o f S p o r t i n E d u c a t i o n " , P a r i s , UNESCO, 
1956, p.37. 
3 
H o l l i s F r a n c i s F a i t , "An A n a l y t i c a l Study of t h e E f f e c t s 
o f C o m p e t i t i v e A t h l e t i c s Upon J u n i o r High School Boys", 
M i c r o c a r d e d Ph.D. T h e s i s , Iowa S t a t e U n i v e r s i t y , 1951, p.93. 
4 
Jose M a r i a C a g i g a l , " P e r s o n a l i t y and S p o r t " , Proceedings 
7 t h I n t e r n a t i o n a l Congress on H e a l t h , P h y s i c a l E d u c a t i o n and 
R e c r e a t i o n , Washington, 1965, p.92. 
G.La Cava, "Sport as a F a c t o r i n t h e F o r m a t i o n o f t h e 
Complete Modern Wan", J o u r n a l o f S p o r t s M e d i c i n e and P h y s i c a l 
F i t n e s s , 10:1 (March 1970) p.3. 
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G g i l v i e . r e f e r r i n g t o a c r o s s s e c t i o n a l a n a l y s i s o f age 
group swimmers' p e r s o n a l i t i e s s t a t e d t h a t t h e r e i s a s t r o n g 
s u g g e s t i o n t h a t p o s i t i v e changes occur w i t h t i m e b u t t h a t he 
was unable t o say, u n t i l l o n g i t u d i n a l r e s u l t s became a v a i l a b l e , 
whether these may be due t o a t t e n u a t i o n of t h e p o p u l a t i o n as 
t h e l e s s e m o t i o n a l l y s t a b l e drop away, b u t c o n t i n u e d : " I t i s 
e n t i r e l y p o s s i b l e t h a t c o m p e t i t i o n has c o n t r i b u t e d t o t h e 
observed changes "<> D i s c u s s i n g t h e v a l u e o f s p o r t i n g c o m p e t i t i o n 
2 
O g i l v i e and Tutko c o n s i d e r such c o m p e t i t i o n as a means t h r o u g h 
which an i n d i v i d u a l g a i n s c e r t a i n s a t i s f a c t i o n s which w i l l 
u l t i m a t e l y l e a d t o s e l f enhancement w i t h t h e i n t r i n s i c v a l u e 
3 
d e r i v e d h a v i n g an ego i n t e g r a t i n g e f f e c t . , Steve C l a r k an 
Olympic g o l d m e d a l l i s t i n swimming c o n s i d e r s t h a t t h e necessary 
t r a i t s o f c o n c e n t r a t i o n , d r i v e and c o n f i d e n c e are n o t n e c e s s a r i l y 
n a t u r a l g i f t s b u t can be l e a r n e d t h r o u g h an e f f e c t i v e l o n g 
range swimming programme„ C e r t a i n l y t h e r e would appear t o be 
some j u s t i f i c a t i o n f o r b e l i e v i n g t h a t r e g u l a r i n v o l v e m e n t i n 
i n t e n s e l y c o m p e t i t i v e s p o r t i n g s i t u a t i o n s may have an e f f e c t 
on t h e sha p i n g o f p e r s o n a l i t y and a t t e n t i o n w i l l now be d i r e c t e d 
t o some aspects of. c o m p e t i t i v e s p o r t which m i g h t c o n t r i b u t e t o 
such shaping. 
P r o b a b l y anyone who has ever t a k e n p a r t i n , or been c l o s e l y 
a s s o c i a t e d w i t h , c o m p e t i t i o n s i n c o m p e t i t i v e s p o r t i n g a c t i v i t i e s 
w i l l undoubtedly s u b s c r i b e t o t h e view t h a t t h e r e i s a degree 
Bruce C o O g i l v i e , "What i s an A t h l e t e ? " J o u r n a l o f H e a l t h , 
P h y s i c a l E d u c a t i o n and R e c r e a t i o n , 38:6 (June 1967), p.48. 
2 
BoCoOgilvie and T.A.Tutko, Problem A t h l e t e s and how t o 
Handle Them, London, Pelham Books, 1966, p»71. 
3 
Steve C l a r k , C o m p e t i t i v e Swimming as I see i t . N o r t h 
H o llywood, S i v i p j i i n g World, 1967, p<,142„ 
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o f nervous t e n s i o n a s s o c i a t e d w i t h competing. T h i s i s p r o b a b l y 
g r e a t e s t i n the i n d i v i d u a l s p o r t s where a c o m p e t i t o r does 
n o t have t h e s u p p o r t o f o t h e r c o m p e t i t o r s i n a team. Misangyi^ -
r e v i e w i n g nervous t e n s i o n a t t h e s t a r t o f c o m p e t i t i o n s t a t e s 
t h a t r e a c t i o n s are b r o a d l y e i t h e r calm, e x c i t a b l e , or 
c o m p e t i t i o n f e v e r , t h e l a t t e r b e i n g d e t r i m e n t a l t o good 
performances and e x p e r i e n c e d because o f one or more reasons 
such as a r e a l i z a t i o n of b e i n g o u t o f f o r m or l a c k o f 
p r e p a r a t i o n , bad memories such as s u c c e s s i v e d e f e a t s , f e a r o f 
c o m p e t i t i o n or o f competing b e f o r e a l a r g e crowd, and f e e l i n g s 
2 
o f r e s p o n s i b i l i t y w i t h r e g a r d t o h i s performance. Henadry 
r e p o r t i n g on i n t e r v i e w s w i t h t h e 30 b e s t j u n i o r swimmers i n 
B r i t a i n s t a t e d t h a t t h e h i g h i n c i d e n c e o f n a i l b i t i n g (83.3?£) 
seemed t o suggest t h a t s t r e s s e s o f some k i n d were b e i n g b r o u g h t 
t o bear on young c o m p e t i t i v e swimmers. The v i e w t h a t 
p a r t i c i p a n t s i n c o m p e t i t i v e s p o r t can be s u b j e c t t o p s y c h o l o g i c a l 
s t r e s s would seem t e n a b l e i f one a c c e p t s t h e t h e o r y o f 
3 
p s y c h o l o g i c a l s t r e s s p u t f o r w a r d by Lazarus and Opton who 
s t a t e t h a t a n a l y s i s o f such s t r e s s i s d i s t i n g u i s h e d by t h e 
i n t e r v e n i n g v a r i a b l e o f t h r e a t , a s t a t e i n which an i n d i v i d u a l 
a n t i c i p a t e s harm, t h e l a t t e r b e i n g d e f i n e d i n m o t i v a t i o n a l 
terms as t h e t h w a r t i n g o f i m p o r t a n t g o a l s . They suggested 
O.Misangyi, " P r e l i m i n a r y S t a t e s a t t h e S t a r t " , The 
Olympic Academy, 2, 1962, Athens H e l l e n i c Olympic Committee, 
pp.158=161. 
^Leo Hendry "Loughborough R e p o r t " , Swimming Times SLIV:12 
(December 1967) p.438. 
3 
R i c h a r d S.Lazarus and Edward M.Opton, "The Study o f 
P s y c h o l o g i c a l S t r e s s ; A. Summary o f T h e o r e t i c a l F o r m u l a t i o n s 
and E x p e r i m e n t a l F i n d i n g s " i n A n x i e t y and B e h a viour, ed. 
C h a r l e s D.Spielberges 1, London, Academy P r e s s , 1S66, pp.229 
and 258-259. 
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" o o o o i t i s l i k e l y t h a t i n t h e c o n t e x t o f human e x p e r i e n c e , 
f r u s t r a t i o n o f i n t e r p e r s o n a l and i n t r a p e r s o n a l g o a l s a r e as 
i m p o r t a n t as t h r e a t s r e l a t e d t o b o d i l y harm, i f n o t more so". 
I n t h e c o m p e t i t i v e s p o r t s i t u a t i o n t h e r e i s c e r t a i n l y t h r e a t 
t o t h e r e a l i s a t i o n o f g o a l s , whether i t be r e t a i n i n g or 
a c h i e v i n g championship s t a t u s a t t h e h i g h e s t l e v e l or s i m p l y 
b e i n g a winner a t a lower l e v e l -
Forbes C a r l i l e * a p h y s i o l o g i s t who has a l s o been coach 
t o t h e A u s t r a l i a n Olympic Swimming team and t o the Dutch 
N a t i o n a l Swimming team i s ano t h e r r e s e a r c h e r who c o n s i d e r s 
t h e c o m p e t i t i v e s i t u a t i o n t o be stressful» He has suggested 
t h a t t h e swimmer who i s e m o t i o n a l l y w e l l balanced w i t h a 
minimum o f p s y c h i c u n r e s t w i l l have an advantage over swimmers 
who are concerned n o t o n l y w i t h s t r e s s e s o f c o m p e t i t i o n b u t 
w i t h a d d i t i o n a l i n t e r n a l i s e d s t r e s s e s . T h i s can b e s t be 
u n d e r s t o o d w i t h i n t h e c o n t e x t o f t h e General A d a p t a t i o n 
2 
Syndrome propounded by Hans S e l y e . Selye contends t h a t t h e 
sum o f a l l s t r e s s i n g agents has t o be taken i n t o account when 
c o n s i d e r i n g t h e e f f e c t o f s t r e s s on t h e organism, and t h a t 
t h e body has a l i m i t e d amount o f a d a p t a t i o n energy t o d e a l 
w i t h s t r e s s . He r e c o g n i s e s t h a t t h e concept o f a d a p t a t i o n 
energy i s an a b s t r a c t i o n s i n c e t h e f o r m o f t h e energy has n o t 
been p o s i t i v e l y i d e n t i f i e d , a l t h o u g h many o f t h e p h y s i o l o g i c a l 
r e a c t i o n s t o s t r e s s have been i s o l a t e d and i d e n t i f i e d i n t h e 
course o f h i s e x p e r i m e n t a l work. Of t h e many s t r e s s o r s which 
Forbes C a r l i l e , On Swimming, London, Eelham Books, 1963, 
p.94. 
^Hans S e l y e , The S t r e s s o f L i f e , New York, Longmans Green 
& Co., 1956, pp.52-66 and pp.109=124= 
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can a f f e c t t h e human organism Selye s t a t e s t h a t mental 
t e n s i o n s , f r u s t r a t i o n s , sense o f i n s e c u r i t y and aimlessness 
are among t h e more i m p o r t a n t . C e r t a i n l y t h e f i r s t t h r e e 
c o u l d w e l l a p p l y t o c o m p e t i t i v e s p o r t s s i t u a t i o n s . 
S t u d i e s o f E m o t i o n a l Response t o C o m p e t i t i o n 
A f e u s t u d i e s have been undertaken which have a t t e m p t e d 
t o measure t h e e f f e c t s o f s p o r t s p a r t i c i p a t i o n on emotion. 
Emotion per se i s d i f f i c u l t t o assess o t h e r t h a n by r a t i n g 
methods, r e s e a r c h e r s i n t h i s area t h e r e f o r e have t o r e l y on 
measuring p h y s i o l o g i c a l changes which are a s s o c i a t e d w i t h 
e m o t i o n a l d i s t u r b a n c e s . The p r i n c i p l e measures used a r e p u l s e 
r a t e , b l o o d p r e s s u r e , b l o o d sugar l e v e l , palmar p e r s p i r a t i o n , 
1 7 - K e s t e r o i d count and e o s i n o p h i l c o u n t . 
2 
Johnson a d m i n i s t e r e d t h e f i r s t t h r e e o f these t e s t s 
p l u s a s u b j e c t i v e s c a l e o f t e n s i o n t e s t t o two u n i v e r s i t y 
groups, f o o t b a l l e r s and w r e s t l e r s . The t e s t s were g i v e n on 
f i v e o c c a s i o n s , ( 1 ) 4-6 days b e f o r e c o m p e t i t i o n , ( 2 ) day b e f o r e , 
( 3 ) a few hours b e f o r e , ( 4 ) i m m e d i a t e l y b e f o r e , and ( 5 ) 15 
minutes a f t e r t h e c o m p e t i t i o n had f i n i s h e d . He found t h a t i n 
t h e case o f t h e f o o t b a l l e r s t h e r e was l i t t l e e m o t i o n a l b u i l d - u p 
p r e c e d i n g t h e game u n t i l t e s t 4, j u s t b e f o r e t h e c o n t e s t . I n 
c o n t r a s t , w i t h t h e w r e s t l e r s , t h e r e was a marked e m o t i o n a l 
b u i l d - u p i n a n t i c i p a t i o n o f t h e match. Since American f o o t b a l l 
and w r e s t l i n g are b o t h body c o n t a c t s p o r t s one m i g h t i n t e r p r e t 
O p . c i t . , p.299. 
2 
Warren R.Johnson "A st u d y o f Emotion Revealed i n Two 
Types o f A t h l e t i c S p o r t s C o n t e s t , Research Q u a r t e r l y 20:1 
(March 1948), p.76. 
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these r e s u l t s as p o r t r a y i n g a marked d i f f e r e n c e i n t h e e m o t i o n a l 
response t o c o m p e t i t i o n o f sportsmen e n j o y i n g t h e s u p p o r t o f 
f e l l o w team members i n c o m p e t i t i o n and i n those t a k i n g p a r t 
i n i n d i v i d u a l t y p e c o n t e s t . Johnson concluded: " I t would 
be e d u c a t i o n a l l y s i g n i f i c a n t i f w r e s t l i n g were t o be a c a l c u l a t e d 
means o f t e a c h i n g young men ways o f h a n d l i n g such i n t e n s e 
emotion i n themselves.." 
I n a second s t u d y Johnson* measured e m o t i o n a l response 
t o a word a s s o c i a t i o n t e s t on a psychogalvanometer. The 
s u b j e c t s were 82 u n i v e r s i t y r e p r e s e n t a t i v e i n b a s k e t b a l l , 
swimming, w r e s t l i n g and i c e hockey and 82 non a t h l e t e s a c t i n g 
as c o n t r o l s . The s p o r t s group were t e s t e d w i t h i n one hour 
b e f o r e competition.. The r e s u l t s i n d i c a t e d t h a t t h e p r e - c o n t e s t 
s i t u a t i o n o f t h e s p o r t s t e s t e d was c h a r a c t e r i s e d by a tendency 
towards exaggerated p s y c h o g a l v a n i c a c t i v i t y . The s p o r t s 
group were s i g n i f i c a n t l y more r e a c t i v e t o b o t h t y p e s o f c r i t i c a l 
word s t i m u l i employed i n t h e s t u d y , than were the c o n t r o l s who 
were under no known e m o t i o n a l s t r e s s . 
2 
Harmon and Johnson a p p l i e d t h r e e o f t h e p h y s i o l o g i c a l 
t e s t s p r e v i o u s l y mentioned t o 42 members o f t h e Boston 
U n i v e r s i t y F o o t b a l l team, t h e t e s t s b e i n g a d m i n i s t e r e d between 
45=25 mi n u t e s p r i o r t o t h e commencement o f each game d u r i n g a 
f o o t b a l l season. They found t h a t t h e r e were s i g n i f i c a n t (.01) 
d i f f e r e n c e s f r o m normal i n p u l s e r a t e , s y s t o l i c b l o o d p r e s s u r e 
Warren R.Johnson "Psychogalvanic and Word A s s o c i a t i o n 
S t u d i e s o f A t h l e t e s " , Research Q u a r t e r l y 22:4 (December 1951), 
pp.427-433. 
2 
J.M.Harmon and W.R.Johnson, The E m o t i o n a l R e a c t i o n o f 
C o l l e g e A t h l e t e s , Research Q u a r t e r l y , 23:4 (December 1952) 
pp.391-397. 
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and g a l v a n i c s k i n response i n d i c a t i n g t h a t t h e r e was d e f i n i t e 
e m o t i o n a l d i s t u r b a n c e j u s t p r e c e d i n g each contest,. Of t h e 
t e s t s used t h e y found t h a t t h e g a l v a n i c s k i n t e s t * gave t h e 
be s t i n d i c a t i n g o f p r e - c o n t e s t d i s t u r b a n c e . 
Two s t u d i e s u s i n g s c h o o l age s u b j e c t s have been r e p o r t e d , 
2 
Skubic conducted an experiment t o c o l l e c t o b j e c t i v e d a t a 
r e g a r d i n g t h e e f f e c t s on t h e emotions o f boys 9 = 15 y e a r s 
o f age p l a y i n g i n n a t i o n a l , l o c a l and i n t r a m ural b a s e b a l l . 
She a p p l i e d t h e g a l v a n i c s k i n response t e s t t o t h e same 
s u b j e c t s a t t h r e e d i f f e r e n t t i m e s , ( l ) A t t h e r e s t s t a g e 
b e f o r e t h e game, ( 2 ) A f t e r t h e game. ( 3 ) 1-J, hours a f t e r t h e 
game. Her c o n c l u s i o n s were t h a t i n s o f a r as t h e t e s t can be 
reg a r d e d as a v a l i d measure o f e m o t i o n a l e x c i t a t i o n o f boys, 
a t t h i s age t h e r e s u l t s i n d i c a t e d t h a t t h e boys showed no 
g r e a t e r e m o t i o n a l response t o c o m p e t i t i o n i n n a t i o n a l league 
b a s e b a l l t h a n i n i n t r a m ural games, Hanson measured h e a r t -
r a t e w i t h a t e l e m e t e r on t e n L i t t l e League B a s e b a l l p l a y e r s 
s e v e r a l t i m e s d u r i n g t h e course o f a game. He fonand t h e 
g r e a t e s t d i f f e r e n c e f r o m normal when t h e p l a y e r s were t a k i n g 
s t r i k e and s t a t e d t h a t every s u b j e c t e x p e r i e n c e d t h i s s t r e s s 
b u t some much more s e v e r e l y t h a n o t h e r s . He f u r t h e r s t a t e d 
t h a t such s t r e s s i s s h o r t l i v e d b u t gave no i n d i c a t i o n o f t h e 
a c t u a l d u r a t i o n o f t h e i n c r e a s e d h e a r t - r a t e nor f o r t h e p r i o r 
For d e t a i l s o f t h e Ga l v a n i c S k i n Test see Appendix, p.416 
^ E l e v e r a Skubic "Emotional Responses o f Boys t o L i t t l e 
League and M i d d l e League C o m p e t i t i v e B a s e b a l l " , Research 
Q u a r t e r l y 26:3 (October 1955), pp,342=352. 
Dale Hanson "Cardiac Response t o P a r t i c i p a t i o n i n L i t t l e 
League B a s e b a l l C o m p e t i t i o n as Determined by T e l e m e t r y " , 
Research Q u a r t e r l y 38:3 (October 1967), pp.384-388. 
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p e r i o d ±a t a k i n g s t r i k e . 
I t would seem t h a t these s t u d i e s do g i v e s u p p o r t t o t h e 
b e l i e f t h a t c o m p e t i t i v e s i t u a t i o n s do have an a f f e c t on t h e 
emotions o f p a r t i c i p a n t s , . C a t t e ! ! * i m p l i e d t h a t t h e c o m p e t i t i v e 
s i t u a t i o n i s s t r e s s f u l when he s t a t e d : 
" . . . . . t h e r e may be people around who have t h e p h y s i c a l 
p o t e n t i a l t o make even b e t t e r Olympic r e c o r d s t h a n 
those we have, b u t whose n e u r o t i c p e r s o n a l i t i e s 
would reduce them t o nervous wrecks i n t r a i n i n g and 
c o m p e t i t i v e s i t u a t i o n s . " 
A n x i e t y i n Sp o r t 
W h i t i n g has s t a t e d t h a t minor nervous d i s o r d e r s a k i n t o 
neuroses do m a n i f e s t themselves o c c a s i o n a l l y and o f t e n 
r e c u r r e n t l y i n a c t i v e sportsmen and suggested t h a t one i n s t a n c e 
i n which n e u r o t i c symptoms emerge i s d u r i n g t h e p r e - c o m p e t i t i v e 
p e r i o d c u l m i n a t i n g i n immediate p r e - r a c e m a n i f e s t a t i o n o f 
3 
n e u r o t i c b e h a v i o u r . Tutko who w i t h h i s f e l l o w p s y c h o l o g i s t 
O g i l v i e has c a r r i e d o u t e x t e n s i v e work w i t h a t h l e t e s and 
coaches, a d m i n i s t e r i n g s t a n d a r d p e r s o n a l i t y t e s t s t o a 
thousand coaches and t e n thousand a t h l e t e s d u r i n g a seven 
year p e r i o d , s t a t e s q u i t e c a t e g o r i c a l l y t h a t few n o n - a t h l e t e s 
f a c e ^the same t y p e o f s t r e s s t h a t an a t h l e t e f a c e s . A n x i e t y 
c r e a t e d by h a v i n g t o demonstrate one's t a l e n t b e f o r e a l a r g e 
group of people and p r e s s u r e t o win e s p e c i a l l y i f c r u c i a l 
Raymond B . C a t t e l l , "Some P s y c h o l o g i c a l C o r r e l a t e s o f 
P h y s i c a l F i t n e s s and Physique", i n E x e r c i s e and F i t n e s s i n 
th e Modern World, Chicago, A t h l e t i c I n s t i t u t e , 1960, p.147. 
^ l . T . A . W h i t i n g , "Behaviour Therapy and S p o r t s M e d i c i n e " , 
P h y s i c a l E d u c a t i o n , 57:171 ( J u l y 1965), pp.33-34. 
Thomas A.Tutko, "Some C l i n i c a l Aspects o f S p o r t s 
Psychology", Quest, 13 (January 1970), pp.12=17. 
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championship p o i n t s are r e q u i r e d are p r e s e n t i n t h e 
c o m p e t i t i v e s i t u a t i o n . He concludes " . . . . . i t i s easy t o see 
t h a t a t h l e t i c c o n t e s t s are a source o f extreme a n x i e t y " . 
1 
T h i s i s a v i e w shared by S l u s h e r who s t a t e d : . "As i n most 
2 
aspec t s o f l i f e a n x i e t y i s p r e s e n t i n s p o r t " . C a t t e l l 
has p o s t u l a t e d t h a t a n x i e t y i s a f u n c t i o n of u n c e r t a i n t y o f 
reward and s t a t e s t h a t evidence s t r o n g l y s u p p o r t s t h i s . I f 
one accepts t h i s p o s t u l a t e t h e n t h e c o m p e t i t i v e arena i s 
c e r t a i n l y an environment where rewards are f r e q u e n t l y v e r y 
u n c e r t a i n . I t would f o l l o i - / t h e n t h a t a n x i e t y i s p r e s e n t i n 
c o m p e t i t i v e s p o r t s s i t u a t i o n s . 
I n a study which sought t o r e l a t e a n x i e t y as a t r a i t 
(measured by C a t t e l l ' s 16PF) and a n x i e t y s t a t e (measured by 
IP.AT A n x i e t y s c a l e ) t o performance i n c o m p e t i t i v e s p o r t 
Langer a d m i n i s t e r e d these t e s t s t o 55 Utah S t a t e U n i v e r s i t y 
F o o t b a l l e r s , t h r e e hours b e f o r e each game o f a f o o t b a l l 
season. The p l a y e r s performance was r a t e d by coaches. S t a t i s t i c a l 
a n a l y s i s r e v e a l e d o n l y one s i g n i f i c a n t f a c t o r which d i s t i n g u i s h e d 
between t h e b e t t e r and p o o r e r performances. T h i s f a c t o r had 
h i g h l o a d i n g s on f i v e p r i m a r y p e r s o n a l i t y f a c t o r s f o u r o f 
which loaded h i g h on A n x i e t y . The d i r e c t i o n o f t h e l o a d i n g 
i n d i c a t e d t h a t t h e b e t t e r p l a y e r s were o f s i g n i f i c a n t l y l e s s 
a n x i o u s d i s p o s i t i o n t h a n t h e p o o r e r p l a y e r s . He a l s o found 
S l u s h e r , O p . c i t . , p.192. 
^ R . B . C a t t e l l , " A n x i e t y and M o t i v a t i o n : Theory and 
C r u c i a l E x p e r i m e n t s " i n A n x i e t y and Behaviour, ed. Charles 
D . S p i e l b e r g e r , London, Academic Press, 1966, p.59. 
g 
P.Langer, V a r s i t y F o o t b a l l Performance, P e r c e p t u a l and 
Motor S k i l l s 23, 1966, pp.1181-1188. 
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t h a t t h e IEAT A n x i e t y s t a t e measure was always n e g a t i v e l y 
r e l a t e d t o game performance. A somewhat comparable s t u d y 
was undertaken by Lapman^ who a d m i n i s t e r e d t h e IEAT 8 p a r a l l e l 
Form A n x i e t y T e s t b a t t e r y t o 15 members o f t h e U n i v e r s i t y 
o f F l o r i d a Swimming team on e i g h t o c c a s i o n s : p r e and p o s t 
season and b e f o r e each o f s i x swimming matches. He f o u n d 
a n e g a t i v e c o r r e l a t i o n .360 between a n x i e t y and performance 
measured by percentage t i m e improvement. T h i s l a t t e r 
measurement c o u l d be q u e s t i o n e d however s i n c e a swimmer v e r y 
f i t a t t h e b e g i n n i n g o f a season mi g h t f i n d d i f f i c u l t y i n 
i m p r o v i n g h i s t i m e s t h r o u g h o u t t h e season. When he d i v i d e d 
h i s groups i n t o champions and non champions he forand no 
d i f f e r e n c e i n a n x i e t y l e v e l s between the two ( t h e number of 
s u b j e c t s however was v e r y s m a l l ) . 
2 
I n a l a b o r a t o r y experiment Ryan and L a k i e as p a r t of 
t h e i r s t u d y r e l a t e d a n x i e t y t o c o m p e t i t i v e performance. They 
d i v i d e d a group o f t w e n t y - n i n e undergraduates i n t o a low and 
a h i g h anxious group on t h e b a s i s o f t h e i r s c o r e s on T a y l o r ' s 
M a n i f e s t A n x i e t y S c a l e . The e x p e r i m e n t a l t e s t was a 
p e r c e p t u a l motor s k i l l i n v o l v i n g a m i r r o r r i n g peg. Each 
s u b j e c t was g i v e n t e n a t t e m p t s i n a non c o m p e t i t i v e s i t u a t i o n 
and f i v e a t t e m p t s i n a c o m p e t i t i v e s i t u a t i o n . The r e s u l t s 
a n a l ysed by Mann V/itney U t e s t r e v e a l e d t h a t t h e low a n x i e t y 
group s i g n i f i c a n t l y improved t h e i r performance compared t o 
James J.Lapman, " A n x i e t y and i t s E f f e c t on t h e Performance 
o f C o m p e t i t i v e Swimmers", Swimming Technique, 4:4 (January 1968) 
pp.119-121. 
^E.D.Ryan and V/.L.Lakie " C o m p e t i t i v e and Non C o m p e t i t i v e 
Performance i n R e l a t i o n t o Achievement M o t i v e and M a n i f e s t 
A n x i e t y " , J o u r n a l o f P e r s o n a l i t y and S o c i a l Psychology 1:4 
1965, pp.342-345. 
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the h i g h anxious group. They concluded: 
"The more a n x i o u s i n d i v i d u a l appears t o do w e l l i n 
a non c o m p e t i t i v e s i t u a t i o n when he i s n o t t h r e a t e n e d 
or under p r e s s u r e b u t when p l a c e d i n c o m p e t i t i o n h i s 
a n x i e t y or f e a r o f f a i l u r e tends t o i n t e r f e r e w i t h 
performance." 
The i m p l i c a t i o n here would be t h a t t h e c o m p e t i t o r w i t h 
r e l a t i v e l y low a n x i e t y would be l i k e l y t o be t h e more s u c c e s s f u l . 
G r i n k l e r * i s one who has suggested t h a t a moderate amount o f 
2 
a n x i e t y i s f a c i l i a t i v e t o performance b u t I z a r d and Tonkins 
have argued t h a t a n x i e t y o n l y f a c i l i t a t e s defence or escape 
and t h a t i n t e r e s t - e x c i t e m e n t i s t h e c h i e f f a c i l i t a t o r o f 
performance. 
The q u e s t i o n r e a l l y i s whether c o n s t a n t a s s o c i a t i o n w i t h 
a n x i e t y s t a t e s i n c o m p e t i t i v e s p o r t s s i t u a t i o n s has any 
e f f e c t on a n x i e t y as a t r a i t . S p i e l b e r g e r s t a t e s t h a t i t 
i s assumed t h a t a n x i e t y as a t r a i t i s a r e f l e c t i o n o f p a s t 
e x p e r i e n c e s t h a t i n some way determine i n d i v i d u a l d i f f e r e n c e s 
i n a n x i e t y proneness, t h e e x p e r i e n c e s h a v i n g most e f f e c t 
4 
p r o b a b l y b e i n g those o f c h i l d h o o d . Wolpe p u t s f o r w a r d t h e 
concept t h a t t h e commonest n e u r o t i c response i s a n x i e t y and 
t h a t n e u r o t i c responses are e s t a b l i s h e d by s i m p l e c o n d i t i o n i n g . 
Roy R . G r i n k l e r , "The Psychosomatic Aspects o f A n x i e t y " , 
i n A n x i e t y and Behaviour ed. C h a r l e s D . S p i e l b e r g e r , London, 
Academic Press, 1966, p.129. 
2 
C a r r o l l E . I z a r d and S i l v a n S.Tomkins, " A f f e c t and Behaviour 
A n x i e t y as a N e g a t i v e A f f e c t " , A n x i e t y and Behaviour ed. 
C h a r l e s D . S p i e l b e r g e r , London, Academic Pres s , 1966, p. 
3 
Cha r l e s D . S p i e l b e r g e r , ed. A n x i e t y and Behaviour, London, 
Academic Press, 1966, p.18. 
4 
Joseph V/olpe, The C o n d i t i o n i n g and D e c o n d i t i o n i n g o f 
N e u r o t i c A n x i e t y i n A n x i e t y and Behaviour, ed. C h a r l e s D. 
S p i e l b e r g e r , London, Academic Press, 1966, pp.179 and 182. 
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I f t h i s i s so t h e n t h e a n x i e t y t r a i t s o f c o m p e t i t i v e sportsmen 
may w e l l be h e i g h t e n e d e s p e c i a l l y i n t h e case o f t h e 
1 2 
i n t r o v e r t e d c o m p e t i t o r s i n c e Eysenek 5 has l i n k e d i n t r o v e r s i o n 
w i t h ease o f c o n d i t i o n i n g . G e n e r a l l y s p e a k i n g i n c r e a s e i n 
a n x i e t y i s n o t r e g a r d e d as d e s i r a b l e . G r i n k i e r i s one f o r 
i n s t a n c e who has a s s e r t e d t h a t an e x c e s s i v e degree of a n x i e t y 
can l e a d t o somatic d i s t u r b a n c e s . A c o n t r a r y view c o u l d be 
t a k e n t h a t p l a c i n g persons i n a n x i e t y p r o v o k i n g s i t u a t i o n s 
o f c o m p e t i t i v e s p o r t g i v e s them an o p p o r t u n i t y t o l e a r n how 
t o s u b l i m a t e a n x i e t y , a f a c i l i t y which m i g h t c a r r y over i n t o 
o t h e r l i f e s i t u a t i o n s . I t c o u l d even be t h a t i n t h e com-
p e t i t i v e s i t u a t i o n t h e r e are two c o n t r a s t i n g f a c t o r s i n 
o p e r a t i o n , t h e one which may have a tendency t o h e i g h t e n 
a n x i e t y due t o c o m p e t i t i v e p r e s s u r e s and t h e o t h e r r e d u c i n g 
a n x i e t y t h r o u g h t h e c o n d i t i o n i n g e f f e c t on t h e autonomic 
nervous system b r o u g h t about by p a r t i c i p a t i o n i n v i g o r o u s 
4 
p h y s i c a l a c t i v i t y . Cureton has indeed p u t f o r w a r d j u s t such 
a view and p r e s e n t s r e s e a r c h evidence based on j o i n t work 
of t h e P h y s i c a l F i t n e s s Research and E x p e r i m e n t a l Psychology 
L a b o r a t o r i e s a t t h e U n i v e r s i t y o f I l l i n o i s , t o s u p p o r t h i s 
H.J.Eysenck, The Dynamics o f A n x i e t y and H y s t e r i a , London, 
Routledge & Kegan P a u l , 1957, pp.114=115. 
2 
Throughout t h i s t h e s i s s e v e r a l r e f e r e n c e s are made t o 
t h e work o f Hans Jurgen Eysenck and o f S y b i l B.G.Eysenck. I n 
o r d e r t o a v o i d c o n f u s i o n t h e f o r m e r w i l l be r e f e r r e d t o by 
surname o n l y w h i l s t t h e l a t t e r w i l l be r e f e r r e d t o by b o t h 
C h r i s t i a n and surname. 
G r i n k l e r , O p . c i t . , p.129. 
4 
T.K.Cureton, "Improvement o f P s y c h o l o g i c a l S t a t e s by 
Means o f E x e r c i s e - F i t n e s s Programmes", J o u r n a l A s s o c i a t i o n o f 
P h y s i c a l and M e n t a l R e h a b i l i t a t i o n , 17:1 (Jane-Feb.1963) 
pp.14=17. 
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c o n c l u s i o n t h a t p h y s i c a l a c t i v i t i e s and c o n d i t i o n i n g have 
b e n e f i c i a l e f f e c t s n o t o n l y on p h y s i o l o g i c a l f u n c t i o n i n g 
b u t a l s o on p s y c h o l o g i c a l a s p e c t s , i n p a r t i c u l a r w i t h a 
r e d u c t i o n i n a n x i e t y . 
T u r n i n g now f r o m t h e p r e - c o m p e t i t i v e environment t o 
t h e c o n t e s t i t s e l f t h e q u e s t i o n has t o be asked whether i t 
i s c o n c e i v a b l e t h a t r e p e a t e d p a r t i c i p a t i o n i n t h e a c t u a l 
c o n t e s t s may have any r e p e r c u s s i o n on t h e p e r s o n a l i t y o f t h e 
c o m p e t i t o r . A- l i n k between c o m p e t i t i o n and a g g r e s s i o n has 
been suggested by a number of w r i t e r s and t h e l i t e r a t u r e 
p e r t a i n i n g t o t h i s w i l l now be r e v i e w e d . 
A g g r e s s i o n i n S p o r t 
B e i s s e r * i s one who l e a v e s no doubt about h i s p o s i t i o n 
on t h i s i s s u e when he s t a t e s " C o m p e t i t i o n i n s p o r t s r e q u i r e s 
2 
t h a t a g g r e s s i o n be focused on t h e g o a l o f v i c t o r y . " S c o t t 
a l s o c o n s i d e r s s p o r t t o be a f o r m o f a g g r e s s i v e a c t i v i t y 
which can produce dangers t o be avoided but a l s o p r o v i d e s 
p l e a s u r e s which can be enjoyed and suggests t h a t f o r good 
menta l h e a l t h i t i s advantageous t o develop some harmless and 
i m p e r s o n a l o u t l e t f o r a g g r e s s i o n such as a s p o r t i n g a c t i v i t y . 
Goodhart and Chataway a l s o s u b s c r i b e t o t h i s v iew, m a i n t a i n i n g 
t h a t f o r t h e p a r t i c i p a n t s , s p o r t s p r o v i d e an e f f e c t i v e , 
s o c i a l l y a c c e p t a b l e method of d i s c h a r g i n g a g g r e s s i o n . They 
A r n o l d R.Beisser, The Madness i n S p o r t s , New York, 
A p p l e t o n Century C r o f t s , 1967, p.159. 
2 
J o P . S c o t t , A g g r e s s i o n , Chicago, U n i v e r s i t y o f Chicago 
Press, 1958, pp.2 and 129. 
g 
P h i l i p Goodhart and C h r i s t o p h e r Chataway, V/ar U i t h o u t 
lleapons, London, VJ.H.Allen, 1968, p.141. 
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ask t h e q u e s t i o n whether s p o r t i n f a c t develops r a t h e r t h a n 
d e f l e c t s a g g r e s s i v e t e n d e n c i e s and conclude t h a t a s u b j e c t i v e 
assessment would be t h a t i t does n o t , based on t h e f a c t t h a t 
p r o m i n e n t a t h l e t e s are a re m a r k a b l y law a b i d i n g group, s i n c e 
t h e r e i s a l a c k o f evidence t o t h e c o n t r a r y . 
B e f o r e one can r e a l l y c o n s i d e r t h e r e l a t i o n s h i p o f 
a g g r e s s i o n t o s p o r t i n g e n c o u n t e r s i t i s necessary t o g i v e 
some c o n s i d e r a t i o n t o t h e t h e o r e t i c a l p o s i t i o n s t h a t are h e l d 
r e g a r d i n g a g g r e s s i o n and t o e n q u i r e i n t o j u s t what i s meant 
by t h e term i t s e l f . There i s n o t i n f a c t one s i m p l e t h e o r y 
o f a g g r e s s i o n nor one meaning o f t h e term. S t o r r ^ - sums 
up t h e s i t u a t i o n when he s t a t e s t h a t t h e r e i s c o n s i d e r a b l e 
d i s p u t e whether a g g r e s s i o n i s i n b o r n or a response t o adverse 
e x t e r n a l c i r c u m s t a n c e s . H i s p o s i t i o n i s t h a t t h e r e i s a 
p h y s i o l o g i c a l mechanism o f a g g r e s s i o n which i s i n s t i n c t i v e 
and t h a t p r o v i d e d t h e term a g g r e s s i o n i s n o t r e s t r i c t e d t o 
a c t u a l f i g h t i n g t h e n a g g r e s s i v e e x p r e s s i o n may be as necessary 
2 
a p a r t o f b e i n g a human b e i n g as i s se x u a l e x p r e s s i o n . S c o t t 
summarising t h e causes o f a g g r e s s i o n suggests t h a t t h e r e i s 
no i n n e r need f o r a g g r e s s i o n independent o f t h e environment 
and f u r t h e r suggests t h a t t h e r e may be no g e n e r a l t r a i t o f 
agg r e s s i v e n e s s b u t concludes:: 
" any human b e i n g has t h e c a p a c i t y t o develop a 
f a i r amount o f a g g r e s s i v e n e s s , b u t t h a t h i s need t o 
express i t w i l l depend upon h i s t r a i n i n g and t h e 
amount o f s t i m u l a t i o n i n t h e environment." 
Anthony S t o r r , Human A g g r e s s i o n , London, Penguin Press, 
1968, pp.1 and 15. 
2, S c o t t , Op.cxt pp.130=131 
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D o l l a n d , M i l l e r e t a l had e a r l i e r p r e s e n t e d a g g r e s s i o n 
as b e i n g response t o f r u s t r a t i o n , a p o s i t i o n one m i g h t expect 
them t o h o l d s i n c e a t t h e t i m e t h e y were members o f s t a f f 
a t t h e I n s t i t u t e o f Human R e l a t i o n s a t Yale U n i v e r s i t y where 
i n t e g r a t e d s t u d i e s were conducted i n psycho l o g y , p s y c h i a t r y , 
2 
s o c i o l o g y and a n t h r o p o l o g y . H a l l and L i n d z e y have p o i n t e d 
o u t t h a t t h e t h e o r e t i c a l u n d e r p i n n i n g f o r t h e group was 
p r o v i d e d by H u l l . D o l l a n d , M i l l e r e t a l as exponents o f 
s t i m u l u s - r e s p o n s e t h e o r y p r e s e n t e d a g r e s s i o n i n these terms. 
B e r k o w i t z a f t e r r e v i e w i n g i n s t i n c t i v e t h e o r i e s o f a g g r e s s i o n 
g e n e r a l l y r e j e c t s them and s t a t e s t h a t s t u d i e s i n d i c a t e 
t h a t man i s n o t born w i t h a d r i v e t o f i g h t . He suggests 
t h a t t h e o r e t i c a l l y a g g r e s s i o n can be reduced by d e c r e a s i n g 
4 
t h e o c c u r r e n c e of f r u s t r a t i o n s . However he does n o t f u l l y 
a c c e p t t h e response t o f r u s t r a t i o n t h e o r y o f a g g r e s s i o n s i n c e 
a g g r e s s i o n can r e s u l t from o t h e r causes such as t h r o u g h 
5 
i d e n t i f i c a t i o n w i t h another a g g r e s s i v e p e r s o n a l i t y . The 
B e r k o w i t z concept o f a g g r e s s i o n i s r e a l l y synonymous w i t h 
6 7 
f i g h t i n g and S t o r r suggested t h a t such a view, t o which, 
i n c i d e n t a l l y , he does n o t s u b s c r i b e , i s t h e reason which has 
J . D o l l a n d , N . E . M i l l e r e t a l , F r u s t r a t i o n and A g g r e s s i o n , 
Y a l e , Yale U n i v e r s i t y Press, 1939, p.209. 
2 
C.S.Hall and G.Lindzey, T h e o r i e s o f P e r s o n a l i t y , New 
York, W i l e y , p.424. 
3 
Leonard B e r k o w i t z , A g g r e s s i o n ; A S o c i a l P s y c h o l o g i c a l 
A n a l y s i s , New York, McGraw H i l l , 1962, pp.20-21. 
4 
I b i d , p.25. 
I b i d , p.259. 
I b i d , p.49. 7 S t o r r , Op.ext., p.50. 
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l e d l i b e r a l humanists t o l a b e l a l l a g g r e s s i o n as bad and t o 
b e l i e v e t h a t i f a l l f r u s t r a t i o n were removed t h e r e would be 
no a g g r e s s i o n . B a s i c a l l y t h e opposed t h e o r i e s a r e those of 
a g g r e s s i o n as an i n s t i n c t i v e d r i v e and a g g r e s s i o n as a 
response t o e n v i r o n m e n t a l p r e s s u r e s . S c o t t * , b a s i n g h i s 
t h e o r y on s t u d i e s o f animal a g g r e s s i o n , has a t t e m p t e d t o 
draw t h e two t o g e t h e r and pursues a m u l t i p l e f a c t o r t h e o r y 
of a g g r e s s i o n s t a t i n g t h a t such an approach e l i m i n a t e s 
t h e o r e t i c a l c o n t r o v e r s i e s based on choosing between a l t e r n a t i v e 
s i n g l e f a c t o r t h e o r i e s s i n c e t h e y are embraced w i t h i n t h e 
m u l t i p l e f a c t o r t h e o r y . 
I f , t h e n , one s u b s c r i b e s t o an i n s t i n c t i v e t h e o r y o f 
a g g r e s s i o n one would be l i k e l y t o s u p p o r t t h e c o n s t r u c t o f 
c a t h a r s i s , t h e performance o f an a g g r e s s i v e a c t r e d u c i n g t h e 
i n s t i g a t i o n t o a g g r e s s i o n . I n t h i s c o n t e x t p a r t i c i p a t i o n 
i n c o m p e t i t i v e s p o r t c o u l d be r e g a r d e d as b e i n g c a t h a r t i c = 
a s o c i a l l y a c c e p t a b l e means o f d i s c h a r g e o f a g g r e s s i v e urge 
w i t h p o s s i b l y b e n e f i c i a l r e s u l t s . On t h e o t h e r hand i f one 
s u b s c r i b e s t o t h e e n v i r o n m e n t a l l y determined t h e o r y o f 
a g g r e s s i o n t h e n one would be l i k e l y t o accept a c i r c u l a r 
c o n s t r u c t o f a g g r e s s i v e a c t s l e a d i n g t o r e p e a t e d a g g r e s s i o n 
2 
and, as B e r k o w i t z has suggested, a s t r e n g t h e n i n g o f a 
person's h a b i t u a l h o s t i l e t e n d e n c i e s : 
"While s h o r t t e r m anger m i g h t subside a f t e r a 
d i s p l a y o f a g g r e s s i o n t h e l o n g t e r m d i s p o s i t i o n 
( a g g r e s s i v e n e s s h a b i t ) would n o t n e c e s s a r i l y 
be weakened b u t might even be s t r e n g t h e n e d . " 
A s m a l l number o f s t u d i e s have been undertaken which 
S c o t t , O p . c i t . , p . v i i i . 
i J e r k o w i t z , O p . c i t . , p.203=205. 
it 
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have e n q u i r e d i n t o t h e r e l a t i o n s h i p o f a g g r e s s i o n and com-
p e t i t i v e s p o r t . Johnson and Hutton"*" a d m i n i s t e r e d t h e House-
Tree-Person (HTP) p r o j e c t i v e t e s t t o st u d y t h e e f f e c t s o f a 
combative s p o r t on p e r s o n a l i t y , , They t e s t e d e i g h t c o l l e g e 
w r e s t l e r s on t h r e e o c c a s i o n s : ( 1 ) b e f o r e t h e c o l l e g e 
w r e s t l i n g season; ( 2 ) 4-5 hours b e f o r e t h e f i r s t match o f 
t h e season; and ( 3 ) on t h e morning f o l l o w i n g t h e match. 
T h e i r f i n d i n g s r e v e a l e d t h a t d u r i n g t h e c o n d i t i o n i n g p e r i o d 
p r i o r t o t h e f i r s t c o n t e s t t h e r e were i n c r e a s e d a g g r e s s i v e 
f e e l i n g s , e s p e c i a l l y i n t r a p u n i t i v e , and a l s o i n c r e a s e d n e u r o t i c 
s i g n s . On t h e morning a f t e r t h e c o n t e s t i t was found t h a t 
t h e r e was a r e t u r n t o a p p r o x i m a t e l y p r e - w r e s t l i n g season 
c o n d i t i o n s except f o r c o n s i d e r a b l y l e s s a g g r e s s i v e f e e l i n g s . 
They concluded t h a t t h e s u b j e c t s e x p e r i e n c e d something o f a 
c a t h a r t i c e f f e c t whether or n o t they won. 
2 
Husman a l s o s t u d i e d a g g r e s s i o n i n c o l l e g e age sportsmen. 
H i s groups c o n s i s t e d of n i n e b o x e r s , e i g h t w r e s t l e r s and 
n i n e cross c o u n t r y r u n n e r s w i t h a c o n t r o l group o f seventeen. 
The p r o j e c t i v e t e s t s he used were t h e Rosenzweig P i c t u r e 
F r u s t r a t i o n Study (Rosenzweig PF), Murray's Thematic 
A p p e r c e p t i o n Test (TAT), and a Sentence Completion T e s t . 
Of these t h e TAT was judged t o be t h e b e s t i n s t r u m e n t f o r 
measuring a g g r e s s i o n . The t e s t s were a d m i n i s t e r e d on t h e 
W.R.Johnson and B.C.Hutton, " E f f e c t s o f a Combative 
S p o r t upon P e r s o n a l i t y as Measured by a P r o j e c t i v e T e s t " , 
Research Q u a r t e r l y 26:1 (March 1955), pp.49-53. 
u r i s F.Husman "Aggression i n Boxers and W r e s t l e r s 
as Measured by P r o j e c t i v e Techniques", Research Q u a r t e r l y 
26:4 (December 1955), pp.421-425. 
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f o l l o w i n g o c c a s i o n s : p r e , mid and p o s t season, p r e and 
po s t c o n t e s t o S i g n i f i c a n t d i f f e r e n c e s i n d i c a t e d t h a t t h e 
boxers were t h e l e a s t aggressive! o f t h e groups and t h e y 
tended t o d i r e c t a g g r e s s i v e f e e l i n g s i n an i n t r a p u n i t i v e 
mannero The c r o s s c o u n t r y runner i n c o n t r a s t , tended t o 
agress o u t w a r d l y and, compared w i t h t h e c o n t r o l group they 
were more e x t r a p u n i t i v e , l e s s i n i p u n i t i v e and possessed more 
super ego t h a n t h e c o n t r o l group. The TAT r e v e a l e d a t r e n d , 
t h a t was n o t s i g n i f i c a n t , o f a tendency f o r a g g r e s s i o n o f 
t h e p a r t i c i p a n t t o i n c r e a s e over a season o f c o m p e t i t i o n . 
Husman suggested t h a t t h e r e s u l t s s u p p o r t e d b o t h t h e 
c a t h a r t i c and t h e c i r c u l a r t h e o r i e s o f a g g r e s s i o n . Ber k o i v i t z ^ 
commenting on these f i n d i n g s suggested t h a t t h e boxers' 
a g g r e s s i v e b e h a v i o u r d u r i n g t h e match presumably made them 
f e e l anxious or g u i l t y even though t h e a g g r e s s i o n was 
2 
s o c i a l l y s a n c t i o n e d . The same a u t h o r a f t e r r e v i e w i n g 
s t u d i e s on c a t h a r s i s , some o f which were o f a g g r e s s i o n i n 
s p o r t s s i t u a t i o n s w h i l s t t h e m a j o r i t y were l a b o r a t o r y 
s t u d i e s o f provoked a g g r e s s i v e response, concluded: 
" I n g e n e r a l t h e r e i s no u n e q u i v o c a l evidence o f a 
c a t h a r t i c l e s s e n i n g i n the s t r e n g t h o f a g g r e s s i v e 
t e n d e n c i e s f o l l o w i n g t h e performance o f h o s t i l e 
a c t s . Such a phenomenon may w e l l e x i s t b u t the 
s t u d i e s t h a t have been conducted t o d a t e have 
no t been a l t o g e t h e r c o n v i n c i n g . " 
With r e g a r d t o c o n t e s t s he s t a t e s t h a t t h e r e i s no 
c o n c l u s i v e evidence one way or an o t h e r as t o t h e consequences 
B e r k o w i t z , O p . c i t . , p.204. 
2 I b i d . , p.2ia. 
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o f a g g r e s s i v e c o n t e s t s . * 
2 The a s s e r t i o n o f S t o r r t h a t a g g r e s s i o n s h o u l d n o t 
s i m p l y be r e g a r d e d as an u n d e s i r a b l e t r a i t has a l r e a d y been 
mentioned. A number o f w r i t e r s have expressed s i m i l a r 
3 
s e n t i m e n t s . A n t o n e l l i s t a t e s t h a t w i t h o u t a g g r e s s i o n 
t h e r e would be no d e s i r e f o r s e n t i m e n t a l conquests nor f o r 
s o c i a l or economic development and suggests t h a t d e p r i v e d 
o f a g g r e s s i o n humanity would become an "enormous grey h e r d " . 
4 
S c o t t a l s o b e l i e v e s t h a t t h e r e are s i t u a t i o n s where 
agg r e s s i v e n e s s i s b o t h u s e f u l and d e s i r a b l e and S t o r r was 
r a t h e r more s p e c i f i c ivhen he s t a t e d t h a t a g g r e s s i o n was 
necessary f o r t h e development o f a human b e i n g o t h e r w i s e i t 
was n o t p o s s i b l e t o break t h e t i e s o f dependency and achieve 
6 
p e r s o n a l autonomy. Cameron gave a s p e c i f i c example of 
t h e v a l u e o f aggressiveness when he p r e s e n t e d a case f o r 
d e v e l o p i n g a more a g g r e s s i v e approach i n e x c e s s i v e l y p a s s i v e 
persons i n o r d e r t h a t t h e y s h o u l d become more n o r m a l l y s e l f 
a s s e r t i v e . He s u p p o r t e d h i s argument w i t h an a n a l y s i s o f 
7 
n i n e case s t u d i e s . S t o r r p r o b a b l y most a d e q u a t e l y summed 
1 I b i d . , p.204. 
2 
S t o r r , l o c . c i t . 
3 
F e r r u c i o A n t o n e i l i , " Aggression and S p o r t " , The J o u r n a l 
o f S p o r t s M e d i c i n e and P h y s i c a l F i t n e s s , 9:2 (June 1969) 
p.125. 
4 
S c o t t , O p . c i t . , p.129. 
5 
S t o r r , O p . c i t . , p.50. 
^D.E.Cameron, "The Co n v e r s i o n o f P a s s i v i t y i n t o Normal 
S e l f A s s e r t i o n " , American J o u r n a l o f P s y c h i a t r y , 108, 1951, 
pp.98-102, 
7 S t o r r , O p . c i t o , I n t r o d u c t i o n . 
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up t h e v i e w p o i n t o f a g g r e s s i o n h a v i n g a v a l u e when he s t a t e d : 
" Without t h e a g g r e s s i v e , a c t i v e s i d e o f h i s 
n a t u r e man would be even l e s s a b l e t h a n he i s 
t o d i r e c t t h e course o f h i s l i f e or t o i n f l u e n c e 
t h e w o r l d around him." 
C e r t a i n l y w i t h r e g a r d t o c o m p e t i t i v e s p o r t most coaches 
would expect an a g g r e s s i v e a t t i t u d e or response from t h e i r 
p e r f o r m e r s d u r i n g t h e a c t u a l c o n t e s t , A r e s e a r c h s t u d y 
which by i m p l i c a t i o n l e n d s s u p p o r t t o t h i s s t a t e m e n t i s t h a t 
1 
conducted by Fauquier who c a r r i e d o u t an o b s e r v a t i o n a l 
t y p e s t u d y o f 42 a g g r e s s i v e d e l i n q u e n t boys and 41 submissive 
d e l i n q u e n t boys<> Aggressiveness was d e t e r m i n e d by day t o 
day o b s e r v a t i o n and r e c o r d i n g o f misconduct which was 
s u g g e s t i v e o f a g g r e s s i o n . As a r e s u l t o f h i s o b s e r v a t i o n s 
he concluded t h a t a g g r e s s i v e boys seemed t o c a r r y over i n t o 
a t h l e t i c s many o f t h e i r c h a r a c t e r i s t i c b e h a v i o u r p a t t e r n s . 
T h e i r a t t i t u d e s suggested t h a t t h e y p r e f e r r e d c o m p e t i t i v e 
group a c t i v i t i e s which s a t i s f i e d t h e i r h y p e r a c t i v e and 
dominant s e e k i n g n a t u r e . They seemed more i n t e r e s t e d i n 
w i n n i n g , were l e s s nervous and l e s s e a s i l y d i s c o u r a g e d t h a n 
were submissive boys» The f i n d i n g s f r o m t h i s s t u d y cannot 
be d i r e c t l y r e l a t e d t o a normal p o p u l a t i o n ( t h e e x p e r i m e n t a l 
p o p u l a t i o n b e i n g d e l i n q u e n t boys) b u t i t i s s u g g e s t i v e o f 
t h e need f o r a degree of a g g r e s s i o n f o r success i n c o m p e t i t i v e 
s p o r t o 
The q u e s t i o n w i t h r e g a r d t o a g g r e s s i v e n e s s i n c o m p e t i t i v e 
s p o r t and t h e development o f p e r s o n a l i t y r e a l l y r e s o l v e s 
i n t o a q u e s t i o n of whether t h e degree o f a g g r e s s i v e n e s s i n 
W i l l i a m F a u q u i e r , "The A t t i t u d e s o f A g g r e s s i v e and 
Submissive Boys Towards A t h l e t i c s " , C h i l d Development 11 
(June 1940), pp.115-125. 
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p a r t i c i p a n t s i s i n c r e a s e d , decreased or i s u n a f f e c t e d by 
r e g u l a r p a r t i c i p a t i o n i n s p o r t . Reference has a l r e a d y been 
made t o the sta t e m e n t by B e r k o w i t z ^ t h a t t h e r e i s no c o n c l u s i v e 
evidence r e g a r d i n g t h e consequences o f a g g r e s s i v e c o n t e s t s . 
I t i s n o t proposed t h a t t h i s p a r t i c u l a r e n q u i r y s h a l l be 
c e n t r a l t o t h e p r e s e n t s t u d y . The f o r e g o i n g has been 
p r e s e n t e d as one f e a s i b l e reason why c o m p e t i t i v e s p o r t may 
be an i n f l u e n c e i n sha p i n g p e r s o n a l i t y . 
G u i l t Proneness 
A l l i e d t o t h e c o n s i d e r a t i o n o f a g g r e s s i o n i n s p o r t i s 
t h e concept p u t f o r w a r d by s e v e r a l w r i t e r s o f g u i l t proneness 
which may occur i n some c o m p e t i t i o n s and which may be t h e 
2 
cause o f some c o m p e t i t o r s b e i n g c o n s i s t e n t l o s e r s . Ryan 
b a s i n g h i s evidence m a i n l y on case s t u d i e s suggests t h a t 
poor c o m p e t i t o r s have a n e g a t i v e approach and are c o n s t a n t l y 
f e a r f u l o f e r r o r i n t e c h n i q u e . He suggests t h a t t h i s i s 
n o t s i m p l y an i n e f f i c i e n t l e a r n i n g approach b u t a symptom of 
an e m o t i o n a l i n a b i l i t y t o accept achievement. B e i s s e r 
s t a t e s t h a t t h e poor c o m p e t i t o r f e a r s c o m p e t i t i o n most o f 
t h e t i m e and t h a t t h i s i s due t o f e e l i n g s o f g u i l t over 
d i s p l a y i n g a g g r e s s i o n towards opponents d u r i n g t h e c o n t e s t : 
" . . . . . t o w i n i s i n t h e unconscious, tantamount 
t o d e s t r o y i n g one's opponent." 
B e r k o w i t z , O p . c i t . , p.204. 
2 
F r a n c i s J.Ryan, " F u r t h e r O b s e r v a t i o n s on C o m p e t i t i v e 
A b i l i t y i n A t h l e t i c s " i n P s y c h o l o g i c a l Problems o f C o l l e g e Men ed. B r y a n t M.Wedge, New Haven, Yale U n i v e r s i t y Press, 1958, 
pp.129-131. 
3 B e i s s e r , Op.ext., pp.159=167. 
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1 O g i l v i e and Tutko a l s o p u t f o r w a r d t h i s same v i e w p o i n t 
t h a t f e e l i n g s o f g u i l t over b e a t i n g opponents are developed 
by some a t h l e t e s and those v e r y s e n s i t i v e t o t h i s i n t e r n a l 
2 
c o n f l i c t f i n d r e l i e f by f a i l i n g t o w i n . O g i l v i e suggests:. 
"These men t e n d t o be r e l i v i n g o l d c h i l d h o o d 
f e a r s a s s o c i a t e d w i t h c h i l d i s h forms o f aggression,. 
I n a v e r y r e a l sense t h e y have developed an over-
s c r u p u l o u s conscience w i t h r e g a r d t o h o s t i l e or 
a g g r e s s i v e f e e l i n g s . These f e e l i n g s a r e o f t e n 
deeply r e p r e s s e d i n t h e i r p e r s o n a l i t i e s t h a t 
d e f e a t i n g an opponent o f t e n r e s u l t s i n f e e l i n g s o f de= 
p r e s s i o n r a t h e r t h a n e l a t i o n , , Somehow t h e y must 
p u n i s h themselves f o r a l l o w i n g n a t u r a l a g g r e s s i v e 
t e n d e n c i e s t o be expressed i n an o v e r t foruio I n 
t h e i r s o c i a l t r a i n i n g t h e i r t e a c h e r s or p a r e n t s have 
c o n d i t i o n e d them t o equate anger, h o s t i l i t y , 
a g g r e s s i o n or even dominance w i t h b e i n g e v i l or bad." 
T h i s c o u l d be one reason why some persons are c o n s i s t e n t 
w i n n e r s and some c o n s i s t e n t l o s e r s . 
P h y s i c a l D i s c o m f o r t i n S p o r t 
I n some s p o r t s , p a r t i c u l a r l y i n those o f an i n d i v i d u a l 
n a t u r e such as a t h l e t i c s and swimming a c o m p e t i t o r t o be 
s u c c e s s f u l has t o have t h e a b i l i t y t o extend h i s p h y s i c a l 
r e s o u r c e s almost t o t h e p o i n t o f e x h a u s t i o n . With r e g a r d 
t o c o m p e t i t i v e swimming A r t h u r b a s i n g h i s comments 
p r i n c i p a l l y on h i s expe r i e n c e as a c o m p e t i t o r and a coach 
Bruce C . O g i l v i e and Thomas A.Tutko, Problem A t h l e t e s 
and How t o Handle Them, London, Pelham Books, 1966, p.89. 
2 
Bruce C . O g i l v i e "The Unconscious Fear o f Success", 
Quest, 10, (May 1968), p.37. 
Ransom J . A r t h u r " P s y c h o l o g i c a l and P s y c h o t h e r a p e u t i c 
Aspects o f Swim Coaching", J o u r n a l o f S p o r t s Medicine and 
P h y s i c a l F i t n e s s , 7:4, (December 1967) p.187. 
s t a t e d : 
1 
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"the swimmer must have a s t o i c component t o h i s 
c h a r a c t e r , a p a r t of which welcomes t h e overcoming 
of p a i n t o r e a c h a g o a l . " 
C e r t a i n l y i n r a c i n g and i n t h e necessary t r a i n i n g f o r r a c i n g , 
a degree o f d i s c o m f o r t i s i n v o l v e d which c o u l d r e a s o n a b l y be 
d e s c r i b e d as p a i n , i n f a c t i n t h e p o p u l a r p r e s s the t e r m 
" p a i n b a r r i e r " i s f r e q u e n t l y used when r a c i n g e x p e r i e n c e s 
are b e i n g d e s c r i b e d . T h i s a b i l i t y t o w i t h s t a n d t h e p a i n 
i n v o l v e d i s p r o b a b l y i n c r e a s e d t h r o u g h a graduated t r a i n i n g 
programme b u t t h e r e i s a l s o s u f f i c i e n t r e s e a r c h evidence t o 
suggest t h a t p s y c h o l o g i c a l d i f f e r e n c e s are a reason why some 
persons are b e t t e r a b l e t o w i t h s t a n d p a i n and hence i n t h e 
case o f c o m p e t i t i v e sportsmen, who would be more l i k e l y t o 
remain i n c o m p e t i t i o n and t o be s u c c e s s f u l , i n o t h e r words 
an o t h e r d i f f e r e n t i a t i n g f a c t o r between w i n n e r s and l o s e r s . 
P e t r i e * has d e t a i l e d a number o f r e s e a r c h s t u d i e s which 
would appear t o g i v e substance t o t h e t h e o r y t h a t people 
d i f f e r f r o m one a n o t h e r i n t h e way t h e y process t h e i r 
e x p e r i e n c e o f sensory environment. She i n d i c a t e s t h a t t h e r e 
are t h r e e main t y p e s which she c l a s s i f i e s as r e d u c e r s and 
augmenters, l y i n g e i t h e r s i d e o f moderates, a l l t h r e e b e i n g 
on a continuum. Her method o f d e t e r m i n a t i o n has been m a i n l y 
t h r o u g h k i n e s t h e t i c s e n s a t i o n a l t h o u g h p e r c e p t i o n o f n o i s e 
and w e i g h t were a l s o used and she s t a t e s : 
"what i s b e i n g measured k i s e s t h e t i c a l l y seems t o 
be b u t one aspect o f t h e g e n e r a l i s e d tendency f o r 
t h e r e d u c e r t o d i m i n i s h t h e p e r c e p t i o n o f g 
s t i m u l a t i o n and f o r t h e augmenter t o e n l a r g e i t . " 
Asenath P e t r i e , I n d i v i d u a l i t y i n P a i n and S u f f e r i n g , 
Chicago, U n i v e r s i t y o f Chicago Pre s s , 1967, pp.153. 
2 O p . c i t . , pp.14-15. 
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1 P e t r i e found t h a t t h e g r e a t e s t t o l e r a n c e f o r p a i n i s 
shown by t h e person who i s p e r c e p t u a l l y r e d u c i n g and suggests 
t h a t t h i s t o l e r a n c e i s due i n p a r t t o h i s tendency t o reduce 
2 
t h e p e r c e i v e d i n t e n s i t y o f s t i m u l i . Poser r e p o r t e d a s t u d y 
where a p o s i t i v e c o r r e l a t i o n o f 0.53 was found between 
k i n e s t h e t i c f i g u r a l a f t e r e f f e c t and cutaneous p a i n t o l e r a n c e 
and s t a t e d t h a t t h e magnitude and d i r e c t i o n o f t h e c o r r e l a t i o n 
s u p p o r t e d t h e e a r l y f i n d i n g s o f P e t r i e . F u r t h e r s u p p o r t f o r 
P e t r i e ' s t h e o r y has come from t h e r e s u l t s o f a s t u d y by Ryan 
and F o s t e r . They a d m i n i s t e r e d t e s t s o f Time Judgement, 
K i n e s t h e t i c F i g u r a l A f t e r E f f e c t and Pa i n Tolerance t o t h r e e 
groups of t w e n t y High School boys. The groups were Contact A t h l e t e s 
( F o o t b a l l and W r e s t l i n g ) ; Non Co n t a c t A t h l e t e s ( G o l f , T e n n i s , 
Runners) and Non A t h l e t e s . They found t h a t d e f i n i t e d i s t i n c t i o n s 
c o u l d be made between t h e t h r e e groups w i t h s i g n i f i c a n t (.01) 
d i f f e r e n c e s sn t h e t e s t s . The c o n t a c t a t h l e t e s f i t t e d t h e 
p a t t e r n o f t h e r e d u c e r , t h e non a t h l e t e t h e augmenter and t h e 
non c o n t a c t a t h l e t e came somewhere i n between. Ryan and 
4 
F o s t e r commented t h a t w h i l s t d i f f e r e n c e i n p a i n t o l e r a n c e 
c o u l d be e x p l a i n e d s i m p l y by assuming t h a t t h e a t h l e t e s were 
more m o t i v a t e d t o w i t h s t a n d p a i n , t i m e e s t i m a t i o n and 
OD.cit p. 27 
^S.Poser, " F i g u r a l A f t e r E f f e c t as a P e r s o n a l i t y 
C o r r e l a t e ! 1 , Proceedings o f X V I t h I n t e r n a t i o n a l Congress of 
Psychology, Amsterdam, N o r t h H o l l a n d P u b l i s h i n g Co., 1960, 
pp.748-749. 
E.D.Ryan and R.Foster, " A t h l e t i c P a r t i c i p a t i o n and 
P e r c e p t u a l Augmentation and R e d u c t i o n " , J o u r n a l o f P e r s o n a l i t y 
and S o c i a l Psychology, 6:4, 1967, pp.472-476. 
L o c . c i t . 
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e s t i m a t i o n o f k i n e s t h e t i c a l l y p e r c e i v e d s i z e were l e s s 
amenable t o changes i n m o t i v a t i o n . 
Ryan and Kovacic* gave s i x t y High School boys a 
K i n e s t h e t i c t e s t and t h e n gave a p a i n t o l e r a n c e t e s t t o 
two groups of f i f t e e n , t h o se who had shown g r e a t e s t 
k i n e s t h e t i c r e d u c t i o n and those who had shown l e a s t 
r e d u c t i o n . They foun d t h a t t h e pronounced r e d u c e r s had 
s i g n i f i c a n t l y (.001.)' / g r e a t e r p a i n t o l e r a n c e t h a n t h e l e a s t 
r e d u c e r s . V/ith a l l s i x t y s u b j e c t s they o b t a i n e d a s i g n i f i c a n t 
( o O l ) c o r r e l a t i o n between p a i n t o l e r a n c e and degree o f 
r e d u c t i o n . 
2 
P e t r i e d i s c u s s i n g t h e o r i g i n s o f p e r c e p t u a l m o d u l a t i o n 
s t a t e s t h a t t h i s i s c l e a r l y n o t a conscious process and 
t h a t i t would appear t h a t t h e C e n t r a l Nervous System a t 
some p o i n t i n or above t h e b r a i n stem must be i n v o l v e d . 
She s t a t e s t h a t f r o m i n f o r m a t i o n c u r r e n t l y a v a i l a b l e , a 
person's b a s i c p e r c e p t u a l r e a c t i o n p a t t e r n appears t o be 
p a r t l y g e n e t i c a l l y d e t e r m i n e d b u t p r e d i s p o s i t i o n i n one 
d i r e c t i o n or t h e o t h e r can p r o b a b l y be g r e a t l y a l t e r e d by 
e n v i r o n m e n t a l c o n d i t i o n s . The s u g g e s t i o n would he th e n 
t h a t t h e a b i l i t y t o w i t h s t a n d t h e p a i n e x p e r i e n c e d i n some 
c o m p e t i t i v e s p o r t s would be amenable t o t r a i n i n g . 
These views would seem t o be s i m i l a r t o those expressed 
3 
by Melzack w i t h r e g a r d t o t h e p e r c e p t i o n o f p a i n . He 
E.D.Ryan and C.R.Kovacic, "Pain T o l e r a n c e and A t h l e t i c 
P a r t i c i p a t i o n " , P e r c e p t u a l and Motor S k i l l s 22, 1966, 
pp.383-390. 
2 
P e t r i e , O p . c i t . , pp.103=105. 
Ronald Melzack, "The P e r c e p t i o n o f Pain',' S c i e n t i f i c 
American R e p r i n t , F e b r u a r y 1961, pp.3-8. 
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s t a t e s t h a t p a i n i s n o t a f i x e d response t o a h u r t f u l 
s t i m u l u s b u t i t s p e r c e p t i o n i s m o d i f i e d by p a s t e x p e r i e n c e , 
by our e x p e c t a t i o n s and by our c u l t u r e . From t h e r e s u l t s 
o f l a b o r a t o r y experiment and s u r g e r y Melzack has been a b l e 
t o t r a c e t h e e l e c t r i c a l i m p u l s e s evoked by p a i n f u l s t i m u l i 
f r o m t h e r e c e p t o r nerve endings t o t h e c o r t e x . He s t a t e s 
t h a t e l e c t r i c a l energy induced i n t h e h i g h e r b r a i n areas i s 
capable o f s u p r e s s i n g or m o d i f y i n g t h e impulse f r o m t h e 
r e c e p t o r s , such m o d i f i c a t i o n t a k i n g p l a c e d u r i n g t h e course 
o f t r a n s m i s s i o n f r o m t h e sensory f i b r e s t o t h e ascending 
s p i r a l c o r d neurons. He s p e c u l a t e s t h a t t h e message 
m o d i f y i n g f i b r e s p r o v i d e t h e mechanism whereby h i g h e r b r a i n 
a c t i v i t i e s such as memories, t h o u g h t s and emotions can 
m o d i f y sensory messages f o l l o w i n g s t i m u l u s , and i f t h i s i s 
c o r r e c t t h e n we have a c o n c e p t u a l p h y s i o l o g i c a l model t o 
account f o r the f a c t t h a t p s y c h o l o g i c a l e v e n t s p l a y an 
e s s e n t i a l r o l e i n d e t e r m i n i n g t h e i n t e n s i t y o f u l t i m a t e 
p e r c e p t u a l e x p e r i e n c e . 
That t h e r e a r e i n f a c t p s y c h o l o g i c a l f a c t o r s i n v o l v e d 
i n p a i n t o l e r a n c e i s suggested f r o m the r e s u l t s o f a s t u d y 
1 
by G e l fand . Using a t h e r m a l p a i n measure on two groups, 
one o f t w e n t y - f o u r r e c e i v i n g p e r m i s s i v e i n s t r u c t i o n and 
one o f s i x t y r e c e i v i n g non p e r m i s s i v e i n s t r u c t i o n he f o u n d 
t h e r e was no s i g n i f i c a n t d i f f e r e n c e i n p a i n t h r e s h h o l d b u t 
t h a t p a i n t o l e r a n c e was s i g n i f i c a n t l y (.01) g r e a t e r i n t h e 
case o f t h e non p e r m i s s i v e ( m o t i v a t e d g r o u p ) . A s i m i l a r 
^S.Gelfand, "The R e l a t i o n s h i p o f E x p e r i m e n t a l P a i n 
T o l e r a n c e t o P a i n T h r e s h h o l d " , Canadian J o u r n a l o f Psychology 
18, 1964, pp.36-42. 
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experiment was conducted by W o l f f , Kransegor and F a r r "= 
They a d m i n i s t e r e d a cutaneous e l e c t r i c a l s t i m u l a t i o n t e s t 
t o a group of 43 (27 male, 16 female) t w i c e , t h e f i r s t 
t i m e under p e r m i s s i v e i n s t r u c t i o n and t h e second under non 
p e r m i s s i v e i n s t r u c t i o n . They foun d no s i g n i f i c a n t d i f f e r e n c e s 
i n p a i n t h r e s h h o l d b u t t h e r e was s i g n i f i c a n t l y (.001) more 
p a i n t o l e r a n c e f o r t h e non p e r m i s s i v e t r i a l , these r e s u l t s 
s u p p o r t e d Gelfand's f i n d i n g s . 
The r e l a t i o n s h i p between p e r s o n a l i t y t r a i t s and 
p e r c e p t u a l q u a l i t i e s , i n p a r t i c u l a r t h e p e r c e p t i o n of p a i n , 
2 
has been i n v e s t i g a t e d by s e v e r a l r e s e a r c h e r s . E e t r i e 
conducted two s t u d i e s i n v e s t i g a t i n g such p o s s i b l e r e l a t i o n s h i p s . 
I n b o t h cases she used the Maudsley P e r s o n a l i t y I n v e n t o r y 
(I1PI) t o measure E x t r a v e r s i o n and N e u r o t i c i s m . I n t h e f i r s t 
s t u d y w i t h 65 s u b j e c t s she found t h a t those h i g h on 
e x t r a v e r s i o n t o l e r a t e d b o t h e x p e r i m e n t a l and c l i n i c a l p a i n 
b e t t e r t h a n d i d those low on e x t r a v e r s i o n . I n t h e second 
st u d y w i t h 38 s u b j e c t s and u s i n g a k i n e s t h e t i c t e s t she 
found t h a t p e r c e p t u a l r e d u c e r s were s i g n i f i c a n t l y more e x t r o v e r t 
t h a n augmenters. I n n e i t h e r s t u d y were t h e r e any d i f f e r e n c e s 
w i t h r e g a r d t o n e u r o t i c i s m . Lynn and Eysenck a d m i n i s t e r e d 
t h e MPI, the R o t a t i n g S p i r a l A f t e r E f f e c t T e s t (an o b j e c t i v e 
B.B.Wolff, N.A.Kramsegor and R.S.Farr, " E f f e c t o f 
S u ggestion upon E x p e r i m e n t a l P a i n Response Parameters", 
P e r c e p t u a l and Motor S k i l l s , 2 1 , 1965, pp.675-683. 
2 
P e t r i e , O p . c i t . , pp.34=35. 
g 
R.Lynn and H.J.Eysenck, "Tolerance f o r P a i n , E x t r a v e r s i o n 
and N e u r o t i c i s m " , P e r c e p t u a l and Biotor S k i l l s , 12, 1961, 
pp.161-162. 
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measure o f E x t r a v e r s i o n ) and a t h e r m a l p a i n t o l e r a n c e 
t e s t t o 30 u n i v e r s i t y s t u d e n t s and o b t a i n e d a s i g n i f i c a n t 
( o O l ) c o r r e l a t i o n o f =69 between e x t r a v e r s i o n and p a i n 
t o l e r a n c e . They a l s o o b t a i n e d a n e g a t i v e c o r r e l a t i o n 
o f -.36 between n e u r o t i c i s m and p a i n t o l e r a n c e . Sternbach^ 
r e v i e w i n g s t u d i e s r e l a t i n g p e r s o n a l i t y t r a i t s t o p a i n 
t o l e r a n c e concludes t h a t t h e i n t r o v e r t e d and n e u r o t i c 
p erson has t h e l e a s t t o l e r a n c e f o r p a i n : 
" I t would seem t h a t t h e q u i e t b r o o d i n g a n x i o u s 
and r e s e n t f u l i n d i v i d u a l i s t h e one who i s 
most l i k e l y t o have symptoms o f p a i n and i s 
l e a s t a b l e t o t o l e r a t e them." 
The concept o f t h e e x t r a v e r t e d p e r s o n a l i t y b e i n g 
2 
b e t t e r a b l e t o w i t h s t a n d p a i n i s i n l i n e w i t h Eysenck's 
t h e o r y o f c o r t i c a l i n h i b i t i o n which l i n k s a q u i c k e r 
g e n e r a t i o n o f r e a c t i v e i n h i b i t i o n , s t r o n g e r i n h i b i t i o n s 
and a slower d i s s i p a t i o n o f r e a c t i v e i n h i b i t i o n w i t h 
3 
e x t r a v e r s i o n . tihiting , some y e a r s ago had suggested t h a t 
t h e g r e a t e r p a i n t o l e r a n c e o f t h e e x t r a v e r t would be an 
advantage t o a c o m p e t i t o r and on another o c c a s i o n s t a t e d 
t h a t w h i l s t i t was p r o b a b l y p o s s i b l e t o l e a r n t o w i t h s t a n d 
p a i n t h i s m i g h t be a d i f f i c u l t p rocedure f o r t h e i n t r o v e r t e d 
4 
p e r s o n . The s u g g e s t i o n i s t h e n t h a t o t h e r t h i n g s b e i n g 
R i c h a r d A.Sternbach, P a i n , A P s y c h o p h y s i o l o g i c a l 
A n a l y s i s , London, Academic Press, 1968, p.72. 
2 _ 
H.J.uysenck, " C o r t i c a l I n h i b i t i o n , F i g u r a l A f t e r 
E f f e c t and Theory o f P e r s o n a l i t y " , J o u r n a l o f Abnormal and 
S o c i a l Psychology, 5 1 , 1955, pp.94-106. 
g 
H.T.A.Whiting, ^-'Personality and t h e A t h l e t e " , A.A.A. 
Coaching N e w s l e t t e r , 25, (Sept.-December 1963), p.2. 
4 
H . T . A . l v h i t i n g , " P e r s o n a l i t y and S p o r t s M e d i c i n e " , 
P h y s i c a l E d u c a t i o n 56:168 ( J u l y 1964), p.34. 
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equal t h e e x t r o v e r t has more change o f success because 
he i s b e t t e r a b l e t o w i t h s t a n d t h e p a i n i n v o l v e d i n h a r d 
c o m p e t i t i o n . 
P e r s i s t e n c e i n S p o r t 
P r e p a r a t i o n f o r c o m p e t i t i o n can be v e r y arduous and 
i n some s p o r t s , a g a i n i n p a r t i c u l a r those such as a t h l e t i c s 
and swimming, no m a t t e r how hard coaches t r y t o make 
t r a i n i n g programmes i n t e r e s t i n g , t h e r e i s a g r e a t d e a l oit 
r e p e t i t i v e work, and i n s u b j e c t i n g h i m s e l f t o t h e r o u t i n e 
and d i s c i p l i n e a c o m p e t i t o r r e q u i r e s a g r e a t d e a l o f 
p e r s i s t e n c e . L a b o r a t o r y e x p e r i m e n t s have l i n k e d p e r s i s t e n c e 
i n p h y s i c a l t a s k s w i t h t h e p e r s o n a l i t y t r a i t o f e x t r a v e r s i o n . 
C o s t e l l o and Eysenck conducted an experiment w i t h 72 c h i l d r e n 
age 14 = 17 t o e n q u i r e i n t o t h e r e l a t i o n s h i p o f p e r s i s t e n c e 
t o p e r s o n a l i t y . The c h i l d r e n were g i v e n t h e J u n i o r Maudsley Per-
s o n a l i t y I n v e n t o r y (.JMPL). as a measure of e x t r a v e r s i o n and o f 
n e u r o t i c i s m . They were then t e s t e d f o r maximum g r i p s t r e n g t h 
w i t h b o t h r i g h t and l e f t hands. Each s u b j e c t was th e n asked 
t o h o l d t w o - t h i r d s o f the mean s t r e n g t h o f each hand f o r as 
l o n g as p o s s i b l e . The r e s u l t s i n d i c a t e d t h a t t h e r e were no 
d i f f e r e n c e s w i t h r e g a r d t o n e u r o t i c i s m nor t o sex b u t 
e x t r o v e r t s were s i g n i f i c a n t l y (.02) more p e r s i s t e n t than 
2 
i n t r o v e r t s . Howarth t e s t e d 309 s u b j e c t s on t h e Maudsley 
C.G.Costello and H.J.Eysenck, " P e r s i s t e n c e , P e r s o n a l i t y 
and M o t i v a t i o n " , P e r c e p t u a l and Motor S k i l l s , 12, 1961, 
pp.169-170. 
.Howarth, "Some L a b o r a t o r y Measures o f E x t r o v e r s i o n -
I n t r o v e r s i o n " , P e r c e p t u a l and Motor S k i l l s , 17, 1963, pp.55=60. 
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P e r s o n a l i t y I n v e n t o r y and f r o m t h e r e s u l t s t o o k t h r e e groups: 
20 E x t r o v e r t s , 19 I n t e r m e d i a t e s and 19 I n t r o v e r t s , t h e 
groups b e i n g equated on n e u r o t i c i s n i o He t h e n a d m i n i s t e r e d 
e i g h t o b j e c t i v e t e s t s i n c l u d i n g a t e s t o f p e r s i s t e n c e where 
t h e l e f t l e g i s r a i s e d t o a c e r t a i n h e i g h t and t h e time i s 
t a k e n f o r i t t o drop n i n e i n c h e s f r o m t h a t h e i g h t . Again 
e x t r o v e r t s were found t o be s i g n i f i c a n t l y (.05) more 
p e r s i s t e n t i n a t a s k i n v o l v i n g p h y s i c a l p e r s i s t e n c e I t would 
seem l i k e l y t h e n t h a t t h e e x t r o v e r t v/ould a g a i n be a t an 
advantage i n t h a t he would be l i k e l y t o be more p e r s i s t e n t 
d u r i n g t h e p h y s i c a l c o n d i t i o n i n g p e r i o d o f t r a i n i n g . 
From t h e f o r e g o i n g r e v i e w o f some aspects o f t r a i n i n g , 
o f t h e p r e - c o n t e s t p e r i o d and o f t h e c o n t e s t i t s e l f t h e r e 
would appear t o be reas o n a b l e grounds f o r b e l i e v i n g t h a t 
t h e p e r s o n a l i t y o f a c o m p e t i t o r m i g h t w e l l be shaped t o 
some e x t e n t by t h e c o m p e t i t i v e environment, t h a t t h e r e 
c o u l d be p e r s o n a l i t y c h a r a c t e r i s t i c s which would a t any 
r a t e p a r t i a l l y d e termine whether a c o m p e t i t o r c o n t i n u e s i n 
h i s s p o r t or drops o u t , and which mi g h t a l s o be a c o n t r i b u t i n g 
f a c t o r t o whether or n o t t h e c o m p e t i t o r i s s u c c e s s f u l . There 
have been a number o f s t u d i e s , i n a d d i t i o n t o those a l r e a d y 
c i t e d , which have a t t e m p t e d t o e n q u i r e i n t o t h e r e l a t i o n s h i p 
o f p e r s o n a l i t y t o s p o r t s p a r t i c i p a t i o n and these w i l l now be 
c o n s i d e r e d . 
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Review of S t u d i e s of t h e P e r s o n a l i t y o f P a r t i c i p a n t s i n 
C o m p e t i t i v e S p o r t 
Numerous s t u d i e s have been undertaken which have 
a t t e m p t e d t o e n q u i r e whether or n o t p a r t i c i p a n t s i n com-
p e t i t i v e s p o r t d i s p l a y d i f f e r e n t p e r s o n a l i t y c h a r a c t e r i s t i c s 
t o those who do n o t p a r t i c i p a t e . G e n e r a l i s a t i o n s are 
d i f f i c u l t due t o t h e f a c t t h a t many d i f f e r e n t measures o f 
p e r s o n a l i t y assessment have been used and t h e c l a s s i f i c a t i o n 
o f a c o m p e t i t o r and n o n - c o m p e t i t o r i s a l s o v e r y v a r i e d . 
V a r i o u s t e c h n i q u e s have been used i n t h e assessment o f 
p e r s o n a l i t y , n o t a b l y p r o j e c t i v e t e s t s , r a t i n g s and i n v e n t o r i e s . 
W i t h t h e l a t t e r t h e p o s i t i o n i s f u r t h e r c o m p l i c a t e d by t h e 
m u l t i p l i c i t y o f i n s t r u m e n t s used, e s p e c i a l l y u n t i l about a 
decade ago. Since t h e n t h e m a j o r i t y of r e s e a r c h e r s have 
used e i t h e r t h e Minesota M u l t i p h a s i c P e r s o n a l i t y I n v e n t o r y 
(MMPI); t h e C a l i f o r n i a P s y c h o l o g i c a l I n v e n t o r y ( C P I ) ; 
C a t t e l l ' s 16 P e r s o n a l i t y F a c t o r Q u e s t i o n n a i r e (16PF); and 
High School Q u e s t i o n n a i r e (HSPQ); The Maudsley P e r s o n a l i t y 
I n v e n t o r y (MPI) and J u n i o r Maudsley P e r s o n a l i t y I n v e n t o r y 
( J M P I ) ; t h e Eysenck P e r s o n a l i t y I n v e n t o r y ( E P I) and J u n i o r 
Eysenck P e r s o n a l i t y I n v e n t o r y ( J E P I ) . The f i r s t f o u r 
measure a number o f p r i m a r y p e r s o n a l i t y f a c t o r s p l u s h i g h e r 
o r d e r f a c t o r s w h i l s t t h e l a t t e r f o u r measure h i g h e r o r d e r 
f a c t o r s o f n e u r o t i c i s m and e x t r a v e r s i o n / i n t r o v e r s i o n . D e t a i l s 
o f these i n v e n t o r i e s appear i n t h e appendix (pp. 398-414 ) . 
A few s t u d i e s have been c a r r i e d o u t w i t h s c h o o l c h i l d r e n 
as s u b j e c t s b u t t h e m a j o r i t y have a d u l t s , f r e q u e n t l y c o l l e g e 
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u n d e r g r a d u a t e s , as t h e sample p o p u l a t i o n . W h i l s t t h e 
p r e s e n t s t u d y i s concerned w i t h c h i l d r e n o f s c h o o l age 
i t was c o n s i d e r e d v a l u a b l e t o r e v i e w s t u d i e s on a d u l t 
p o p u l a t i o n s i n a d d i t i o n t o those o f s c h o o l age groups 
i n o r d e r t o i n d i c a t e what t r e n d s t h e r e a r e , i f any, a t 
b o t h age ranges. S i m i l a r l y t h i s p r e s e n t s t u d y i s concerned 
w i t h c o m p e t i t o r s i n an i n d i v i d u a l s p o r t b u t aga i n i t has 
been d e c i d e d t o r e v i e w s t u d i e s t h a t e n q u i r e d i n t o t h e 
c h a r a c t e r i s t i c s o f team game c o m p e t i t o r s as w e l l as i n d i v i d u a l 
s p o r t c o m p e t i t o r s so t h a t comparisons c o u l d be made. 
One v e r y n o t i c e a b l e f e a t u r e o f t h e s t u d i e s so f a r 
completed i s t h a t t h e y are n e a r l y a l l c r o s s s e c t i o n a l i n 
d e s i g n and v e r y few l o n g i t u d i n a l s t u d i e s have been r e p o r t e d . 
The s t u d i e s a r e reviewed i n some d e t a i l w i t h r e g a r d t o 
sample s i z e and d e s i g n s i n c e t h e p r e s e n t r e s e a r c h e r con-
s i d e r s t h a t t o o f r e q u e n t l y r e s e a r c h f i n d i n g s are quoted 
i n t h e l i t e r a t u r e w i t h o u t s u f f i c i e n t a t t e n t i o n b e i n g g i v e n 
t o r e c o r d i n g j u s t how many s u b j e c t s are i n t h e g r o u p ( s ) 
o r p r e c i s e l y what comparisons are b e i n g made. Throughout, 
t h e t e r m " s i g n i f i c a n t " f i n d i n g s r e l a t e s t o t h e .05 l e v e l 
o f c o n f i d e n c e . Where a va l u e g r e a t e r t h a n .05 i s r e p o r t e d 
t h i s i s i n d i c a t e d by b e i n g p l a c e d i n b r a c k e t s , e.g. (.01). 
I n an a t t e m p t t o make t h e r e v i e w d i r e c t l y r e l e v a n t t h e 
s t u d i e s are r e p o r t e d as below: 
I . School Age S u b j e c t s . 
( a ) S t u d i e s r e l a t i n g s p o r t i n g prowess t o peer s t a t u s . 
( b ) P e r s o n a l i t y comparisons o f c o m p e t i t o r s w i t h 
n o n = c o m p e t i t o r s : 
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( i ) Grouped c o m p e t i t o r s , i . e . s p o r t s 
not s p e c i f i e d . 
( i i ) Team game c o m p e t i t o r s . 
( i i i ) C o m p e t i t o r s i n i n d i v i d u a l s p o r t s . 
2. A d u l t S u b j e c t s . 
P e r s o n a l i t y Comparisons o f C o m p e t i t o r s w i t h Mon~Com= 
p e t i t o r s . 
( i ) Grouped c o m p e t i t o r s . 
( i i ) Team game c o m p e t i t o r s . 
( i i i ) C o m p e t i t o r s i n i n d i v i d u a l s p o r t s . 
S t u d i e s o f School Age S u b j e c t s 
( a ) S t u d i e s r e l a t i n g s p o r t i n g prowess t o peer s t a t u s 
S e v e r a l s t u d i e s have been conducted, t h e r e s u l t s of 
which suggest t h a t c h i l d r e n whose s p o r t i n g a b i l i t y i s h i g h 
a r e accorded a h i g h peer s t a t u s and are f r e q u e n t l y above 
average i n s o c i a l a d j u s t m e n t . 
Biddulph^" used b o t h an i n v e n t o r y , t h e C a l i f o r n i a 
T est o f P e r s o n a l i t y (CTP), and a r a t i n g by f o u r t e a c h e r s 
on s i x i t e m s o f a d j u s t m e n t , t o s t u d y t h e r e l a t i o n s h i p 
between s p o r t s achievements and p e r s o n a l s o c i a l a d j ustment 
o f boys 15=18 y e a r s o f age. S p o r t s achievement was 
assessed by sc o r e s on a f i v e i t e m , motor a b i l i t y t e s t . 
The r e s u l t s o f these t e s t s on t h e 461 boys i n t h e s t u d y 
were t h e n c l a s s i f i e d as h i g h and low. He found t h a t t h e 
h i g h a b i l i t y group had a s i g n i f i c a n t l y (.01) h i g h e r score 
L o w e l l G.Biddulph, ' ' A t h l e t i c Achievement and P e r s o n a l 
S o c i a l Adjustment of High School Boys", Research Q u a r t e r l y 
25:1 (March 1954), pp.1=7. 
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on t h e S e l f - A d j u s t m e n t s c a l e o f t h e CTP and a l s o scored 
s i g n i f i c a n t l y (.01) h i g h e r on i t e m s o f a d j u s t m e n t r a t e d 
by t e a c h e r s , t h a n t h e low a b i l i t y group. The h i g h a b i l i t y 
group l i s t e d more p e r s o n a l f r i e n d s and were chosen more 
f r e q u e n t l y by a s s o c i a t e s i n work, p l a y and s o c i a l 
a c t i v i t i e s . T h i s g r e a t e r p o p u l a r i t y was evidenced by a 
s i g n i f i c a n t l y (.01) h i g h e r mean o f t h e group f o r t h e 
number o f t i m e s chosen by o t h e r s . He concluded t h a t t h e 
r e s u l t s i n d i c a t e d c l e a r l y t h a t t h e group r a n k i n g h i g h i n 
s p o r t s achievement demonstrated a s i g n i f i c a n t l y g r e a t e r 
degree o f p e r s o n a l and s o c i a l a d j u s t m e n t than d i d t h e lo\f 
r a n k i n g group. 
W i t h 233 c h i l d r e n aged 11+ t o 14+ i n two Secondary 
Modern Schools i n Y o r k s h i r e , B u l l s t u d i e d t h e r e l a t i o n s h i p 
between p h y s i q u e , motor a b i l i t y and temperamental t r a i t s . 
He used a H e i g h t , Weight and Physique I n d e x , f o u r t e s t s o f 
motor c a p a c i t y i n c l u d i n g t h e Iowa Brace T e s t , and, f o r 
assessment of temperament, used t h e peer r a t i n g d e v i c e o f 
H i g h f i e l d . T h i s d e v i c e r e q u i r e s p u p i l s t o a l l o c a t e t h e i r 
c o n t e m p o r a r i e s t o s p e c i f i e d r o l e s . From f a c t o r a n a l y s i s o f 
h i s r e s u l t s B u l l showed t h a t p u p i l s w i t h h i g h motor a b i l i t y 
were a l l o c a t e d t o t h e more h i g h l y r e g a r d e d r o l e s by t h e i r 
p e e r s , r o l e s which t h e o r i g i n a t o r o f t h e t e s t had shown t o 
be r e l a t e d t o s u r g e n t temperamental t y p e s . A h i g h l e v e l 
o f motor a b i l i t y i s a p r e r e q u i s i t e f o r success i n most s p o r t s . 
K.R.Bull, "An i n v e s t i g a t i o n i n t o t h e R e l a t i o n s h i p 
between Physique, Motor C a p a c i t y and C e r t a i n Temperamental 
T r a i t s " , B r i t i s h J o u r n a l , E d u c a t i o n a l Psychology 28 
(June 1958), pp.149-154. ~ 
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McGraw and T o l b e r t gave 438 J u n i o r High School 
Boys a s o c i o m e t r i c t e s t based on t h e p u p i l s ' c h o i c e o f 
f e l l o w p u p i l s b e s t l i k e d , and r e l a t e d t h i s t o g e n e r a l 
a t h l e t i c a b i l i t y measured by a f o u r item A t h l e t i c Index, 
judgement r a t i n g s by f e l l o w p u p i l s and degree o f p a r t i c i p a t i o n 
i n i n t e r - s c h o o l and i n t r a m u r a l s p o r t s , S i g n i f i c a n t (.01) 
r e l a t i o n s h i p s were o b t a i n e d between s o c i o m e t r i c s t a t u s and 
a t h l e t i c a b i l i t y a t 13 years a t 14 y e a r s and a t 15 y e a r s 
o f age. 
2 
Seymour i n v e s t i g a t i n g b e h a v i o u r c h a r a c t e r i s t i c s o f 
c o m p e t i t o r s i n a n a t i o n a l l y o r g a n i s e d c o m p e t i t i o n i n t h e 
U n i t e d S t a t e s compared them w i t h boys o f t h e same age 
(10-12 y e a r s ) who d i d n o t compete. He a p p l i e d two r a t i n g s 
and two i n v e n t o r i e s t o t h e 178 boys i n t h e s t u d y a t a 
three-month i n t e r v a l , a t t h e b e g i n n i n g and end o f t h e l o n g 
summer v a c a t i o n . The i n s t r u m e n t s used were t h e Science 
Research A s s o c i a t e s J u n i o r I n v e n t o r y ; Needs and Problems 
I n v e n t o r y ; V/innetka Sclae f o r R a t i n g School Behaviour 
and A t t i t u d e s ; and Ohio S o c i a l Acceptance Scale (Peer 
r a t i n g ) . He found no s i g n i f i c a n t d i f f e r e n c e s i n a d j u s t m e n t , 
bu t f r o m t h e r e s u l t s o f t h e Ohio Scale he found c o n c l u s i v e 
evidence t h a t boys who p a r t i c i p a t e i h i s p o r t s c o m p e t i t i o n s 
are accorded a h i g h e r l e v e l o f s o c i a l acceptance. He 
E.V/.McGraw and J.W.Tolbert, " S o c i o m e t r i c S t a t u s and 
a t h l e t i c A b i l i t y o f J u n i o r High School Boys", Research 
Q u a r t e r l y 24:1 (March 1953), pp.72-80. 
2 
Emergy W.Seymour, "Comparative Study o f C e r t a i n 
Behaviour C h a r a c t e r i s t i c s o f P a r t i c i p a n t and Non P a r t i c i p a n t 
Boys i n L i t t l e League B a s e b a l l " , Research Q u a r t e r l y 27:3 
(October 1956), pp.330-346. 
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concludes: 
"<,oo = o i t would seem prudent to e x e r c i s e caution 
i n a s c r i b i n g with any degree of c e r t a i n t y 
behavioural changes whether d e s i r a b l e or 
undesirable to L i t t l e League B a s e b a l l or to 
any other comparable programme for youtho" 
T h i s conclusion i s obviously j u s t i f i a b l e on the r e s u l t s of 
h i s study, a three month experimental period, however, appears 
to be extremely shorto 
With 76 twelve year old boys Greene""" found a s i g n i f i c a n t 
c o r r e l a t i o n between both a measure of s t r e n g t h (11 item cable 
t e n s i o n t e s t average) and a measure of motor a b i l i t y (60 yard 
s h u t t l e run and standing broad jump), with peer r a t i n g as 
measured by a sociometric questionnaire,. Again both str e n g t h 
and motor a b i l i t y are c h a r a c t e r i s t i c s r e q uired by boys l i k e l y 
to be s u c c e s s f u l i n sports,, 
2 
Anderson stu d i e d the personal adjustment and s o c i a l 
s t a t u s measures of competitive and non-competitive boys 
aged 10-15 y e a r s , the declared o b j e c t being to provide 
information on c h i l d r e n with d i f f e r e n t l e v e l s of s p o r t i n g 
a b i l i t y and not to determine the e f f e c t s of competition,, 
His s u b j e c t s included 71 competitors and 37 non-competitors 
aged 10-12 years and 76 competitors and 63 non-competitors 
aged 13-15 y e a r s . H i s competitive group was sub-divided 
i n t o outstanding p l a y e r s , average p l a y e r s and p l a y e r s not 
Walter H.Greene, "Peer S t a t u s and L e v e l of A s p i r a t i o n 
of Boys as Related to t h e i r Maturity Physique, S t r u c t u r a l 
and Motor A b i l i t y C h a r a c t e r i s t i c s " , Microcaibded Ed.D„ 
T h e s i s , U n i v e r s i t y of Oregon, 1964, p.113. 
2 
Robert B.Anderson, "A Study of Personal Adjustment and 
S o c i a l S t a t u s Measures of Non-Participants and A t h l e t i c Groups 
of Boys 10-15 y e a r s " , Hicrocarded Ed„D„ D i s s e r t a t i o n , 
U n i v e r s i t y of Oregon,1965, pp.113-115. 
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r e g u l a r members of teams. He used a s o c i o m e t r i c 
questionnaire with the younger age group and the Mental 
Health A n a l y s i s Inventory with the older group,. He found 
t h a t there were s i g n i f i c a n t d i f f e r e n c e s between the groups, 
p a r t i c u l a r l y from a n a l y s i s of the s o c i o m e t r i c ratingSo 
He concluded t h a t s u c c e s s f u l competitors evidenced a 
higher l e v e l of peer s t a t u s and s o c i a l adjustment than did 
boys who had been l e s s s u c c e s s f u l and had no experience of 
membership of i n t e r school competitive teams. 
S i m i l a r r e s u l t s with regard to the higher l e v e l of 
peer s t a t u s accorded to competitors were obtained by 
Buhrman''' i n a study of 74 A t h l e t e s and 84 Non A t h l e t e s 
t e s t e d at 14 and 15 y e a r s . I n t h i s study socioeconomic 
background, and academic achievement measured by Grade 
Point Average at school entry were held constant. The 
r e s u l t s showed a s i g n i f i c a n t l y (.01). higher l e v e l of peer 
s t a t u s i n the case of the a t h l e t e s at both ages. Peer 
s t a t u s i n t h i s study was measured by the Cowell Personal 
Distance B a l l o t . 
Reviewing over four hundred s t u d i e s and w r i t i n g s on 
the i n f l u e n c e of play upon s o c i a l and emotional adjustment 
2 
of c h i l d r e n F r a l e i g h concluded t h a t such i n f l u e n c e could 
Hans G.Buhrman, "Longitudinal Study of the R e l a t i o n -
s h i p between A t h l e t i c P a r t i c i p a t i o n , Various Socio-Psychologieal 
V a r i a b l e s and Academic Achievement of J u n i o r High School Boys", 
Microcarded Ph.D. T h e s i s , U n i v e r s i t y of Oregon, 1968, pp.110-111 
2 
Warren P . F r a l e i g h , "The I n f l u e n c e of Play upon S o c i a l 
and Emotional Adjustment with I m p l i c a t i o n f o r P h y s i c a l 
Education", Microcarded Ph.D. D i s s e r t a t i o n , Ohio S t a t e 
U n i v e r s i t y , 1955, p.154. 
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be both d e s i r a b l e and und e s i r a b l e . D e s i r a b l e , s i n c e 
s k i l f u l p a r t i c i p a t i o n i n play a c t i v i t i e s valued highly by 
peer c u l t u r e , w i l l l e a d g e n e r a l l y to b e t t e r adjustment, 
while u n s k i l l e d performance may lead to f e e l i n g s of 
i n f e r i o r i t y and group r e j e c t i o n . He pointed out that 
g e n e r a l l y the normal pat t e r n of p a r t i c i p a t i o n i n play 
a c t i v i t i e s i s towards i n c r e a s i n g l y more s o c i a l and com-
p e t i t i v e play. 
1 
Clarke summarizing a number of re s e a r c h e s r e l a t i n g 
to s o c i a l acceptance i n childhood and adolescence, s t a t e d 
that p h y s i c a l prowess i s pre-eminent i n e s t a b l i s h i n g 
p r e s t i g e and t h i s i s an important f a c t o r i n an i n d i v i d u a l ' s 
s e l f confidence. He a s s e r t e d "No other s i n g l e f a c t o r 
means so much f o r a boy's s o c i a l s t a t u s among h i s peers as 
2 
the a b i l i t y to play w e l l . " 
A f t e r r e p o r t i n g a c o r r e l a t i o n of 0.40 between a t h l e t i c 
r e s u l t s and peer r a t i n g i n a study of 700 primary and 
secondary c h i l d r e n aged 10^-16 Takala stated:. 
" I t has been shown i n a great many s t u d i e s that 
s p o r t s s u c c e s s i s highly evaluated among 
adolescents. Therefore s o c i a l p o p u l a r i t y and 
le a d e r s h i p could be expected to be i n d i r e c t 
consequences of higher achievements i n spo r t s 
a c t i v i t i e s . I t can be expected that the s o c i a l 
p r e s t i g e would r e i n f o r c e the development of 
corresponding p e r s o n a l i t y c h a r a c t e r i s t i c s . " 
H.Harrison C l a r k e , A p p l i c a t i o n of Measurement to Health 
and P h y s i c a l Education, 4th Ed., Englewood C l i f f s , P r e n t i c e 
H a l l I n c . , 1967, p.293. 
2 
Op.cit., p.291; 
^Martti T a k a l a , " P e r s o n a l i t y C h a r a c t e r i s t i c s of Trained 
School C h i l d r e n i n I n t e r n a t i o n a l Research i n Sport and 
P h y s i c a l Education, ed. E. J o k l and E.Simon, S p r i n g f i e l d , 
C h a r l e s C.Thomas, 1964, p.97. 
70 
There would seem then to be sound support for the 
contention t h a t s u c c e s s f u l competitors at schoolboy l e v e l 
are l i k e l y to be h i g h l y regarded by t h e i r peers, to be 
s o c i a l l y well accepted and to be s e l f confident and w e l l 
adjusted. Whilst no s t u d i e s appear to have been conducted 
which have s p e c i f i c a l l y looked at the peer s t a t u s and 
adjustment of boys who develop s p o r t i n g prowess over a 
period of time i t would appear l i k e l y t h a t such boys 
would improve t h e i r l e v e l of peer r a t i n g as they become 
more s u c c e s s f u l , and p o s s i b l y develop more s e l f confidence 
i n cases where t h i s was p r e v i o u s l y l a c k i n g . 
(b) P e r s o n a l i t y comparisons of competitors and non-competitors 
( i ) Grouped competitors 
The present r e s e a r c h e r c o n s i d e r s t h a t the competitive 
environment and p r e s s u r e s are l i k e l y to be d i f f e r e n t i n 
s p o r t s of a team nature to those of an i n d i v i d u a l nature 
and r e s e a r c h where the two types of a c t i v i t i e s are enquired 
i n t o s e p a r a t e l y tend to be more meaningful. However a 
number of s t u d i e s have been undertaken where the competitive 
group i s one embracing p a r t i c i p a n t s from d i f f e r e n t , and 
o c c a s i o n a l l y u n s p e c i f i e d , s p o r t s . >2ainly comparisons have 
been made between "competitive" and "non-competitive" groups 
but i n some, measures of p h y s i c a l p o t e n t i a l for sports 
p a r t i c i p a t i o n such as strength or motor a b i l i t y have been 
the c r i t e r i o n measure. 
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Merriman i n h i s study of 808 boys aged 15-18 used 
the P h i l l i p s JCR Tes t for purposes of matching on motor 
a b i l i t y . The upper 25% were c l a s s e d as upper motor 
a b i l i t y group, the lower 25% were c l a s s e d as the lower 
motor a b i l i t y group. He used the C a l i f o r n i a P s y c h o l o g i c a l 
Inventory as a measure of p e r s o n a l i t y t r a i t s . When he 
compared competitors with non-competitors, matched i n 
terms of motor a b i l i t y , no s i g n i f i c a n t d i f f e r e n c e s were 
found on p e r s o n a l i t y t r a i t s of the two groups at each age. 
A comparison of 58 f i f t e e n - y e a r old boys i n the upper 
motor a b i l i t y group with a s i m i l a r number i n the lower 
motor a b i l i t y group revealed s i g n i f i c a n t d i f f e r e n c e s on 
the S o c i a l Presence (Sp) v a r i a b l e where the upper group 
had the higher mean, and on the F e m i n i n i t y (Fe) v a r i a b l e 
where the lower group had the higher mean. He suggested 
t h a t the i n f e r e n c e might be drawn tha t motor a b i l i t y 
r a t h e r than p a r t i c i p a t i o n i n competition was a potent 
f a c t o r i n the development of p e r s o n a l i t y t r a i t s . 
Using the same inventory to measure p e r s o n a l i t y t r a i t s 
2 
Schendel i n the p a r t of h i s study which was concerned 
with comparison of school age competitors and non-competitors 
found that at f i f t e e n years of age i n the two groups of 
s i x t y boys there were s i g n i f i c a n t d i f f e r e n c e s favouring 
John B.Merriman, "The R e l a t i o n s h i p of P e r s o n a l i t y 
T r a i t s to Motor A b i l i t y " , Microcarded Ph.D. D i s s e r t a t i o n , 
U n i v e r s i t y of Iowa, 1959, pp.34-55. 
2 
Jack Schendel, "Psychological D i f f e r e n c e s Between 
A t h l e t e s and Non-Participants at Three Educational L e v e l s " , 
Research Quarterly 36:1 (March 1965), p.66. 
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the competitive group on eight t r a i t s , f i v e of which were 
from c l a s s 1 of the scales, measures of poise, ascendency 
and s e l f - a s s u r a n c e . The s i g n i f i c a n t d i f f e r e n c e s were i n 
the following t r a i t s ? Dominance (Do), S o c i a b i l i t y ( S y ) , 
Self-Acceptance ( S a ) , S o c i a l i z a t i o n (So) and Communality (Cm) 
a l l a t .01 l e v e l and i n Capacity f o r S t a t u s (Cs) and 
Sense of Well Being (Wo). He concluded t h a t the f i f t e e n 
year old competitors possess: more q u a l i t i e s of l e a d e r s h i p 
and s o c i a l i n i t i a t i v e , more q u a l i t i e s which l e a d to s t a t u s , 
a greater sense of personal worth, more s o c i a l maturity, 
are more s o c i a b l e and more conventional and have l e s s s e l f -
doubts. There nrere no s i g n i f i c a n t d i f f e r e n c e s i n 
p e r s o n a l i t y t r a i t s of competitors grouped i n t o three a b i l i t y 
groups. With the 18 year old groups (45 competitors and 
60 non-competitors) three of the d i f f e r e n c e s found i n the 
f i f t e e n year olds were again r e v e a l e d . There were 
s i g n i f i c a n t d i f f e r e n c e s (.01) i n S o c i a b i l i t y ( S y ) , S e l f -
Acceptance ( S a ) , Communality (Cm) and i n Achievement v i a 
Conformance ( A c ) . Schendel concluded t h a t the 18 year old 
competitors g e n e r a l l y possess d e s i r a b l e personal s o c i a l 
p s y c h o l o g i c a l c h a r a c t e r i s t i c s to a greater extent than the 
non-competitors, being more s o c i a b l e and conventional, 
p o s s e s s i n g a greater sense of personal worth and more 
capable of achievement i n s i t u a t i o n s where conformity i s 
necessary. 
Slusher^" used the Minnesota M u l t i p h a s i c P e r s o n a l i t y 
H.S.Slusher, " P e r s o n a l i t y and I n t e l l i g e n c e C haracter-
i s t i c s of S e l e c t e d High School A t h l e t e s and Non-Athletes", 
Research Quarterly 35:.4 (December 1964), pp.539-545. 
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Inventory to compare p e r s o n a l i t y c h a r a c t e r i s t i c s of 
High School competitors and non-competitors. His com-
p e t i t i v e group were a l l of able performance s i n c e they 
were a l l lettermen ( i . e . i n the B r i t i s h context they had 
been awarded school c o l o u r s ) . There were 100 competitors 
i n each of b a s e b a l l , b a s k e t b a l l and f o o t b a l l groups and 
60 each i n swimming and w r e s t l i n g . Each group was compared 
urith a non-competitive group of 100 c o n s i s t i n g of boys 
who had never attempted to represent t h e i r s chool. The 
most r e l e v a n t f i n d i n g s from t h i s study were tha t each of 
the competitive groups was s i g n i f i c a n t l y lower on the 
Masculine/Feminine I n t e r e s t (MF) s c a l e suggesting that 
t h e i r i n t e r e s t s were of a more masculine nature. A l l 
competitive groups except the swimmers were s i g n i f i c a n t l y 
higher on the Hypochondriasis (Hs) s c a l e compared to the 
non-competitive group i n d i c a t i n g that the competitors had 
more concern over t h e i r p h y s i c a l w e l l being. 
The f i n d i n g i n t h i s study of the competitor^ concern 
over h i s h e a l t h i s to some extent understandable. I n j u r y 
or i l l h e a l t h i s l i k e l y to i n t e r f e r e with p a r t i c i p a t i o n 
and progress i n the chosen sport of the competitors and 
such setbacks may not be kept i n p e r s p e c t i v e by the 
competitors concerned. Indeed Williams* has commented: 
".....the e f f e c t of i n j u r y on an a t h l e t e i s 
much greater s i n c e i t compromises h i s preparations, 
performance and a s p i r a t i o n s to a much gre a t e r 
extent." 
J.G.P.Williams, Medical Aspects of Sport and P h y s i c a l 
F i t n e s s , Oxford, Pergamon P r e s s , 1965, p.37. 
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The f i n d i n g i n S l u s h e r ' s study that the swimmers 
were the only group not to show higher hypochondriacal 
tendencies might be explained by the f a c t t h a t of the 
s p o r t s included i n the study swimming was the only one 
where r i s k of a c t u a l p h y s i c a l i n j u r y through p a r t i c i p a t i o n 
could be v i r t u a l l y r u l e d out. 
A study which reported no s i g n i f i c a n t d i f f e r e n c e s 
between "competitors" and "non-competitors" was that 
2 
conducted by Whittle „ He used the C a l i f o r n i a Test of 
P e r s o n a l i t y i n h i s study of the e f f e c t s of p h y s i c a l 
education on aspects of p h y s i c a l , motor and p e r s o n a l i t y 
development of twelve year old boys. Included i n h i s 
study was a comparison of two groups, one of which competed 
i n s p o r t s a great deal i n out of school time, the other 
competed only a l i t t l e i n out of school time. No 
s i g n i f i c a n t d i f f e r e n c e s were found between the two groups 
on p e r s o n a l i t y t r a i t s measured by the GTE. However, i n 
a sense both groups could be regarded as competitors s i n c e 
h i s c r i t e r i a f o r placement i n the groups were tha t f o r 
the 'great d e a l ' group the boys had to compete r e g u l a r l y 
as a member of three teams, those f o r the ' l i t t l e * group 
had not to compete for more than one team. I t would seem 
that a more d i s c r i m i n a t i v e c r i t e r i a could have been used. 
A l l the s t u d i e s reviewed i n the s e c t i o n c l a s s i f i e d as 
Sl u s h e r , l o c . c i t . 
2 
H.Douglas Whittle, " E f f e c t s of Elementary School 
P h y s i c a l Education upon Aspects of P h y s i c a l Motor and 
P e r s o n a l i t y Development", Research Quarterly, 23:2 (May 1961), 
pp.249-260. 
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grouped competitors have been conducted with American 
High School boys as s u b j e c t s . I f one discounts the l a s t 
study due to somewhat dubious d i f f e r e n t i a t i o n of competitive 
groups the others v/ould be suggestive that there are 
d i f f e r e n c e s i n p e r s o n a l i t y c h a r a c t e r i s t i c s of competitors 
and non-competitors with the former tending towards 
greater s o c i a b i l i t y and s e l f - a s s u r a n c e , having more 
masculine i n t e r e s t s and more hypochondriacal tendencies. 
However as Merriman^ pointed out i t could be tha t p h y s i c a l 
a b i l i t y could be of more i n f l u e n c e than competitive 
p a r t i c i p a t i o n . 
( i i ) . Team game competitors 
Attention i s now given to s t u d i e s of school age 
competitors who p a r t i c i p a t e i n team games. Three B r i t i s h 
s t u d i e s are considered f i r s t . 
2 
Herbert c i t i n g a study by Hardman i n which he used 
C a t t e l l ' s High School P e r s o n a l i t y Questionnaire (HSPQ) to 
study p o s s i b l e r e l a t i o n s h i p s between a b i l i t y i n sport and 
p e r s o n a l i t y t r a i t s i n Secondary Modern schoolboys, aged 13-14, 
reported t h a t Games s k i l l c o r r e l a t e d s i g n i f i c a n t l y with 
Low Super Ego Strength - casualness - (G) and with Group 
Dependency (Q2) and at the »01 l e v e l with Surgency ( F ) , 
Zeppia - group mindedness - ( J ) and with E x t r a v e r s i o n . 
Merriman, L o c . c i t . 
"F .Herbert, "The I n f l u e n c e of P e r s o n a l i t y and Games 
A b i l i t y upon P h y s i c a l S k i l l Performed under S t r e s s " , Adsr. 
Dip.Ed. D i s s e r t a t i o n , U n i v e r s i t y of Manchester, 1965, p.6. 
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Kane studied the ps y c h o l o g i c a l c o r r e l a t e s of physique 
and p h y s i c a l a b i l i t i e s . His s u b j e c t s were 412 fourteen 
year old boys i n Secondary Modern Schools i n La n c a s h i r e and 
London. P h y s i c a l a b i l i t i e s were measured as follows:: 
Motor A b i l i t y - JCR t e s t ; s k i l l s - r a t i n g s on soccer and 
on t o t a l games; strength-measures on dynamometric st r e n g t h . 
The p e r s o n a l i t y t e s t used was the HSPQ. He found that the 
secondary order f a c t o r E x t r a v e r s i o n was s i g n i f i c a n t l y 
c o r r e l a t e d with motor a b i l i t y , with soccer s k i l l (.01) and 
with t o t a l games s k i l l (.01), Surgency ( F ) was c l e a r l y 
a s s o c i a t e d with achievement i n s k i l l s being s i g n i f i c a n t l y 
c o r r e l a t e d with motor a b i l i t y (.01), soccer s k i l l s (.001) 
and t o t a l games s k i l l s . Zeppia - L i k i n g Group Action - ( J ) 
was s i g n i f i c a n t l y r e l a t e d to competitive s k i l l s achievement 
c o r r e l a t i n g with soccer s k i l l s and with t o t a l games s k i l l s 
(.01). These were a l s o highly s i g n i f i c a n t c o r r e l a t i o n s 
between H a r r i a - r e a l i s m - ( J ) and motor a b i l i t y (.01) 
soccer s k i l l s and t o t a l games s k i l l s (.01), and with stre n g t h 
( o O l ) . Kane summarized h i s f i n d i n g s by p o i n t i n g out that 
the highest p h y s i c a l - p e r s o n a l i t y r e l a t i o n s h i p found was 
between s k i l l s achievement and Surgency, and that there was 
a c l e a r - c u t r e l a t i o n s h i p between s k i l l s achievement and 
E x t r a v e r s i o n and Realism. The r e l a t i o n s h i p with f a c t o r J , 
l i k i n g for Group Action, i s probably what one would expect 
from team game p l a y e r s . S t r e s s i n g the r e l a t i o n s h i p between 
John E.Kane, "P s y c h o l o g i c a l C o r r e l a t e s of Physique 
and P h y s i c a l A b i l i t y " , i n i n t e r n a t i o n a l Research i n Sport 
and P h y s i c a l Education, E . J o k l and E.Simon, Ed. S p r i n g f i e l d , 
C h a r l e s C.Thomas, 1964, pp„85-94. 
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E x t r a v e r s i o n and p h y s i c a l a b i l i t y he s t a t e d "Presumably 
su c c e s s i n competitive s k i l l s i s i n some way an extension 
of extroverted p e r s o n a l i t y " . He hypothesised that a high 
l e v e l of p h y s i c a l a b i l i t y favours e x t r o v e r t development 
and t h a t among those of high p h y s i c a l a b i l i t y only those 
achieve high standards i n competitive conditions who r a t e 
h i g h l y i n E x t r a v e r s i o n . 
Herbert* used the HSPQ to measure p e r s o n a l i t y t r a i t s 
i n h i s study of 156 boys aged 12=15 years i n a co-educational 
Grammar school when he i n v e s t i g a t e d the i n f l u e n c e of 
p e r s o n a l i t y and games a b i l i t y on p h y s i c a l s k i l l performed i n 
s t r e s s f u l s i t u a t i o n s . His f i n d i n g s supported s e v e r a l of 
those reported by Hardman and by Kane. His s u b j e c t s were 
r a t e d on games a b i l i t y i n soc c e r , i n rugby, i n c r i c k e t and 
i n t o t a l games. P e r s o n a l i t y t r a i t s which c o r r e l a t e d 
s i g n i f i c a n t l y with t o t a l games achievement and with each of 
the three games s e p a r a t e l y were E x t r a v e r s i o n , Zeppia -
l i k i n g Group Action - ( J ) and Confident Adequacy ( 0 ) . Four 
other primary f a c t o r s c o r r e l a t e d s i g n i f i c a n t l y with t o t a l 
games achievement. These were Ego Strength ( C ) , Surgency ( F ) , 
Group Dependency (Q2). and Low Super Ego Strength ( G ) . I n 
t h i s study only with the rugby achievement group was there 
a s i g n i f i c a n t c o r r e l a t i o n with H a r r i a - r e a l i s m - ( I ) , a 
2 
r e l a t i o n s h i p that had been a f e a t u r e of Kane's findings,. 
3 
Attention has already been d i r e c t e d to some of S l u s h e r ' s 
Herbert, Op.cit., pp.1-74. 
^Kane, Op.cit., p.93. 
g 
S l u s h e r , L o c . c i t . 
f i n d i n g s with American school boys i n the previous s e c t i o n 
(p. 72-73 )„ Another American study where i n f a c t no 
d i f f e r e n c e s were found i n p e r s o n a l i t y t r a i t s between 45 
f i f t e e n to nineteen year old High School f o o t b a l l p l a y e r s 
and the norms for t h e i r school and n a t i o n a l norms on the 
Group P e r s o n a l i t y P r o j e c t i v e T e s t (GPP2L). and the Test of 
S o c i a l I n s i g h t ( T S I ) was conducted by C a s s e l and C h i l d e r s . * 
They s t a t e d t h a t the players' s c o r e s on the p e r s o n a l i t y 
v a r i a b l e s were c h a r a c t e r i s t i c of t y p i c a l High School p u p i l s . 
As has already been pointed out drawing conclusions 
from s t u d i e s whicfo have used d i f f e r e n t measuring devices 
i s d i f f i c u l t . However the three B r i t i s h s t u d i e s reviewed 
have a l l used the HSPQ and rev e a l e d a c e r t a i n measure of 
agreement which would i n d i c a t e t h a t s u c c e s s f u l team game 
p l a y e r s a t schoolboy l e v e l are high on p e r s o n a l i t y t r a i t s 
of E x t r a v e r s i o n and Surgency (one of the highl y loaded 
primary f a c t o r s c o n t r i b u t i n g to e x t r a v e r s i o n ) and i n Zeppia 
a l i k i n g f o r group a c t i o n . Whether these t r a i t s are 
heightened as a r e s u l t of games p a r t i c i p a t i o n or whether 
boys already having these t r a i t s are drawn towards 
a c t i v i t i e s of a team game nature i t i s not p o s s i b l e to 
determine from the s t u d i e s reported s i n c e t h e i r design did 
not include such an i n v e s t i g a t i o n . 
R u s s e l C a s s e l and Richard C h i l d e r s , "A Study of 
C e r t a i n A t t r i b u t e s of 45 High School V a r s i t y F o o t b a l l 
Team Members by use of P s y c h o l o g i c a l Test Scores", Journal 
of Educational Research, 57:2, 1963, pp.64-67. 
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( i i i ) Competitors i n I n d i v i d u a l Sports 
S t u d i e s of p e r s o n a l i t y c h a r a c t e r i s t i c s of schoolboy 
p a r t i c i p a n t s i n i n d i v i d u a l competitive s p o r t s reported here 
have a l l been made on schoolboys p a r t i c i p a t i n g i n e i t h e r 
t r a c k and f i e l d a t h l e t i c s or swimming. 
Whiting''' reported a study on a l a r g e number of boys 
i n a Comprehensive school. Using the J u n i o r Maudsley 
P e r s o n a l i t y Inventory (JMBI) as a measure of neuroticism 
and of e x t r a v e r s i o n , he found that a comparison between 
norms f o r boys i n the school and the s c o r e s of boys who 
competed at school, d i s t r i c t and n a t i o n a l l e v e l i n a t h l e t i c s 
r e v ealed no d i f f e r e n c e s on the neuroticism s c a l e but 
s i g n i f i c a n t l y higher e x t r a v e r s i o n on the p a r t of the a t h l e t e s . 
2 
Warburton and Kane compared the 16PF p r o f i l e s of 
outstanding young E n g l i s h A t h l e t e s , aged 16-20, with the 
p r o f i l e s of the Olympic Champions reported by Heusner. 
A comparison with mean scores r e v e a l e d t h a t the yoa-ng 
a t h l e t e s d i f f e r e d i n Dominance ( E ) , Surgency ( F ) , H a r r i a -
r e a l i s m ( I ) and Shrewdness (N). R e f e r r i n g to these young 
a t h l e t e s they s t a t e "On second order E x t r a v e r s i o n they were 
high l i k e the Champions, but t h e i r Anxiety score approximated 
to the mean whereas the Champions were markedly low". 
H.T.A.I/hiting, " P e r s o n a l i t y and the A t h l e t e " , AAA 
Coaching Newsletter, 24 (May-August, 1963), pp.7-8. 
2 i Frank V/.Warburton and John E.Kane, " P e r s o n a l i t y 
Related to Sport and P h y s i c a l A b i l i t y " i n Readings i n 
P h y s i c a l Education, Ed. John E.Kane, London, P.E.A., 1966, 
p. 77. 
William iieusner, " P e r s o n a l i t y T r a i t s of Champion and 
Former Champion A t h l e t e s " , Unpublished Research Study, 
U n i v e r s i t y of I l l i n o i s , 1952. 
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There was a s i m i l a r i t y c o - e f f i c i e n t of .62. When these 
outstanding young a t h l e t e s were re-grouped according to 
t h e i r events n e a r l y a l l extreme E x t r o v e r t s were throwers 
and s p r i n t e r s . The middle d i s t a n c e runners were lowest 
on E x t r a v e r s i o n . They suggested th a t these r e s u l t s may 
have r e f l e c t e d the p a r t i c u l a r demands of t h e i r events. 
With 30 top c l a s s young swimmers Hendry^ found that 
the group d i f f e r e d from the general population average 
i n p e r s o n a l i t y as measured by 16PF i n four f a c t o r s : 
Dominance ( E ) , Surgency ( F ) , Realism ( I ) and Shrewdness (N). 
A d i f f e r e n c e was a l s o found on the second order f a c t o r 
of Anxiety which i n the case of the group of swimmers was 
high. With another group of swimmers t e s t e d a t the A.S.A. 
2 
championships with 16PE, Hendry again found t h a t as a group 
they scored high on anxiety i n p a r t i c u l a r the younger make 
swimmers who were s i g n i f i c a n t l y more anxious than the 
older male swimmers. With t h i s group there was not the 
same high surgency t h a t had been apparent i n the e a r l i e r 
study, and which was a feature of the s t u d i e s reported on 
team game p l a y e r s . Hendry and Whiting made a comparative 
study of top {junior swimmers attending an A.S.A. advanced 
Leo Hendry, " P e r s o n a l i t y - The Coach and the Swimmer", 
Swimming Times, 43:12, (December 1966), p.428. 
^L.B.Hendry, "Assessment of P e r s o n a l i t y T r a i t s i n the 
Coach-Swimmer R e l a t i o n s h i p and a P r e l i m i n a r y Examination 
of the Father F i g u r e Stereotype", Research Quarterly, 39:;3, 
(October 1968), pp.543-551. 
3 
L.B.Hendry and H.T.A.Whiting, " S o c i a l and P s y c h o l o g i c a l 
Trends i n National Championship C a l i b r e J u n i o r Swimmers = A 
Three Year R e p l i c a t i o n Study", Journa l of Sports Medicine 
and P h y s i c a l F i t n e s s , 8:4 (December 1968), pp.198-203. 
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t r a i n i n g course i n 1964 with another comparable group i n 
1967. The number of boys t e s t e d was 15 i n 1964, and they 
were t e s t e d on the J u n i o r Maudsley P e r s o n a l i t y Inventory 
(JMPI). Compared to n a t i o n a l norms the swimmers were 
found to be s i g n i f i c a n t l y more e x t r o v e r t and l e s s n e u r o t i c . 
However when the second group were t e s t e d with the Junior 
Eysenck P e r s o n a l i t y Inventory (JEPI). no s i g n i f i c a n t 
d i f f e r e n c e s were found on e i t h e r neuroticism or e x t r a v e r s i o n 
s c a l e s . A wide range of scores for both dimensions were 
reported and they s t a t e d that: 
"There would not appear to be any one p e r s o n a l i t y 
type, at l e a s t not at t h i s age l e v e l and standard 
of competition, who i s s u c c e s s f u l . " 
1 
Ru s h a l l a l s o with a comparatively small group of good 
boy swimmers - 16 s i x t e e n year old Americans - found a 
s i g n i f i c a n t d i f f e r e n c e from normal only on i n t e l l i g e n c e (B) 
on the 16PF, and Kewman^also with a small group of 21 
American High School swimmers found that there was not a 
set. of p e r s o n a l i t y t r a i t s (as measured by the Thurstone 
Temperament Schedule) which would i d e n t i f y the b e t t e r swimmers 
i n the group. 
To draw any c l e a r conclusion from the r e s u l t s of s t u d i e s 
of the p e r s o n a l i t y s t r u c t u r e of schoolboy competitors i n 
i n d i v i d u a l s p o r t s i s d i f f i c u l t . There would seem to be 
some evidence f o r supporting a statement th a t t r a c k and 
Brent S . R u s h a l l , "Preliininary P e r s o n a l i t y Work ivith 
Swimmers", B r i t i s h Swimming Coaches B u l l e t i n , 44 ( A p r i l 1967), 
p. 9. 
2 
E a r l N.Newman, " P e r s o n a l i t y T r a i t s of F a s t e r and Slower 
Swimmers", Research Quarterly 39:4 (December 1968), p.1053= 
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f i e l d a t h l e t e s tend to be e x t r o v e r t - more p a r t i c u l a r l y 
those p a r t i c i p a t i n g i n the " e x p l o s i v e " type of event. The 
p i c t u r e with young swimmers i s l e s s c l e a r but there i s 
some evidence that Anxiety i s high. There would appear to 
be some j u s t i f i c a t i o n f o r Hendry and Whiting's* statement 
tha t there would not appear to be one p e r s o n a l i t y type 
a t t h i s age who i s s u c c e s s f u l . 
Considering a l l the s t u d i e s reported here of the 
r e l a t i o n s h i p of s p o r t i n g prowess and competitive p a r t i c i p a t i o n 
to the p e r s o n a l i t y of school age boys the i n d i c a t i o n would 
seem to be t h a t such boys would be accorded high peer 
s t a t u s , would.be s o c i a l l y accepted and w e l l adjusted. 
Compared with non-competitive type, boys there i s some 
evidence of greater s o c i a b i l i t y and s e l f - a s s u r a n c e on the 
par t of the competitive boys who may a l s o have hypochondriacal 
tendencies. Those who p a r t i c i p a t e i n competitive team 
games tend to be more surgent and e x t r o v e r t and to be group 
dependent. Surgency and e x t r a v e r s i o n could be regarded as 
a c h a r a c t e r i s t i c of t r a c k and f i e l d competitors a l s o , 
p a r t i c u l a r l y those who p a r t i c i p a t e i n e x p l o s i v e type events. 
Competitive swimmers at t h i s age do not evidence markedly 
s i m i l a r p e r s o n a l i t y p r o f i l e s , there i s however some 
suggestion of anxiety being high. 
Hendry and Whiting, Op.cit., p.201. 
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S t u d i e s of Adult Competitors 
P e r s o n a l i t y Comparisons of Competitors with Non°Competitors 
Studi e s e n q u i r i n g i n t o the p e r s o n a l i t y c h a r a c t e r i s t i c s 
of adult competitive sportsmen are reviewed under s i m i l a r 
s e c t i o n s to those used i n the review of s t u d i e s comparing 
school age competitors with non-competitorso 
( i ) Grouped competitors 
The e a r l y i n v e s t i g a t o r s i n t o the d i f f e r e n c e of 
p e r s o n a l i t y t r a i t s between sp o r t s competitors and non-
competitors had to use a number of measuring instruments 
to cover the t r a i t s which they wished to i n v e s t i g a t e . For 
example, one of the f i r s t s t u d i e s i n t h i s area was that of 
S p e r l i n g * . I n order to measure s i x t e e n p e r s o n a l i t y f a c t o r s 
he used f i v e s c a l e s , Smith's Human Behaviour Inventory, 
G u i l f o r d ' s I n t r o v e r s i o n and E x t r a v e r s i o n S c a l e , A l l p o r t s ' s 
Ascendence - Submission Reaction S c a l e , Harper's S o c i a l 
Study and A l l p o r t and Vernon's Study of Values. The groups 
to which he administered t h i s b a t t e r y were 171 u n i v e r s i t y 
competitors, 138 intermural competitors and 126 non-com-
p e t i t o r s . He found that there were no d i f f e r e n c e s between 
the U n i v e r s i t y and Intermural groups, but the mean scores 
of both these groups were s i g n i f i c a n t l y higher than the 
mean score of the co n t r o l group on Personal Adjustment, 
Ascendence and E x t r a v e r s i o n . When he compared ten separate 
Abraham P.Sperling, "The i i e l a t i o n s h i p between P e r s o n a l i t y 
Adjustment and Achievement i n P h y s i c a l Education A c t i v i t i e s " , 
Research Quarterly, 13:3, (October 1942), pp.351=363. 
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u n i v e r s i t y teams with the t o t a l f o r the U n i v e r s i t y group 
the swimmers were found to be s i g n i f i c a n t l y more e x t r a v e r t e d . 
When he compared i n d i v i d u a l s p o r t s with team s p o r t s the 
only n o t i c e a b l e d i f f e r e n c e s were th a t the i n d i v i d u a l s p o r t s 
group were more l i b e r a l and more t h e o r e t i c a l . F i n a l l y 
comparison between two groups of U n i v e r s i t y competitors 
d i f f e r e n t i a t e d on the number of seasons of competitive 
experience, showed the group having the greater experience 
to have s i g n i f i c a n t l y more favourable adjustment s c o r e s , 
to be more ascendent and more extravertedo Whether or not 
t h i s l a t t e r f i n d i n g should be taken at face value i s 
doubtful s i n c e the obtained r e s u l t s could simply portray 
d i f f e r e n c e s due to a longer period spent i n the t o t a l 
U n i v e r s i t y environment. 
Booth*" studied the p e r s o n a l i t y t r a i t s of sportsmen by 
comparing 145 c o l l e g e sport competitors with 141 c o l l e g e 
non-competitors, using the t r a i t s measured by the MCPI as 
the b a s i s of the study. He found that the competitors 
scored s i g n i f i c a n t l y lower on the I n t e r e s t ( I ) v a r i a b l e , 
on Anxiety ( A ) , and on S o c i a l R e s p o n s i b i l i t y ( R e ) . The 
r e s u l t s on the Dominance (Do) v a r i a b l e where the u n i v e r s i t y 
competitors and f i n a l year non-competitors scored 
s i g n i f i c a n t l y higher than both freshmen competitors and 
freshmen non-competitors would seem, l i k e the suggestion 
ooth, J r . , " P e r s o n a l i t y T r a i t s of A t h l e t e s " , 
Microcarded Ph.D.Dissertation, U n i v e r s i t y of Iowa, 1957, 
p.93. 
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made with regard to the previous study, to be r e l a t e d to the 
f a c t of being i n the s e n i o r year a t c o l l e g e r a t h e r than 
being r e l a t e d to whether a student was a s p o r t s competitor 
or not. The lower score of the competitors on the I n t e r e s t 
and S o c i a l R e s p o n s i b i l i t y v a r i a b l e could well be a 
r e f l e c t i o n of what might be regarded as over involvement i n 
t h e i r own s p o r t i n g a c t i v i t i e s at the expense of other 
interest© and group r e s p o n s i b i l i t i e s . , 
Keogh""- s t u d i e d the r e l a t i o n s h i p of motor a b i l i t y and 
s p o r t s performance to p e r s o n a l i t y t r a i t S o His s u b j e c t s 
were 167 Pomona College students i n t h e i r t h i r d and fourth 
y e a r s at c o l l e g e . He measured motor a b i l i t y by means of 
the Larson motor a b i l i t y t e s t and p e r s o n a l i t y v a r i a b l e s 
by the C a l i f o r n i a P s y c h o l o g i c a l Inventory ( C P I ) . His 
f i n d i n g s were d i r e c t l y contrary to the published r e s u l t s 
of previous r e s e a r c h s i n c e he found no s i g n i f i c a n t r e l a t i o n s h i p 
between e i t h e r motor a b i l i t y or s p o r t s performance and the 
eighteen separate v a r i a b l e s of the CPI„ He s t a t e d t h a t 
t h i s i n d i c a t e d t h a t g e n e r a l i s a t i o n concerning r e l a t i o n of 
p e r s o n a l i t y c h a r a c t e r i s t i c s to s p o r t s p a r t i c i p a t i o n and 
n o n - p a r t i c i p a t i o n needed to be l i m i t e d to the s p e c i f i c 
type of group being studied. 
Schendel* a few years l a t e r a l s o compared ps y c h o l o g i c a l 
difference® betitfeen competitors and non-competitors using 
the CPI. His r e s u l t s f o r c o l l e g e age men were quite the 
Jack Keogh, "R e l a t i o n s h i p of Motor A b i l i t y and A t h l e t i c 
P a r t i c i p a t i o n to C e r t a i n Standardized P e r s o n a l i t y Measures", 
Research Quarterly, 30:4, (December 1959), pp.438-445. 
2 
Schendel, Op.cit., pp.52=67„ 
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r e v e r s e of those of Keogho With groups of 45 competitors 
and 60 non-competitors Schendel found s i g n i f i c a n t d i f f e r e n c e s , 
a l l a t the .01 l e v e l on eight s c a l e s , and a l l i n favour 
of the non-competitors,. These were ca p a c i t y for s t a t u s 
( C s ) , R e s p o n s i b i l i t y ( R e ) , Tolerance (To), Achievement v i a 
Independence ( A l ) , I n t e l l e c t u a l E f f i c i e n c y ( I e ) , P s y c h o l o g i c a l 
Mindedness ( P y ) , F l e x i b i l i t y (Fx) and Femininity ( F e ) . He 
s t a t e d t h a t the r e s u l t s i n d i c a t e d that the non-competitors 
a t u n i v e r s i t y l e v e l possess d e s i r a b l e s o c i a l p s y c h o l o g i c a l 
c h a r a c t e r i s t i c s ( a s l i s t e d above) to a greater extent than 
s e n i o r u n i v e r s i t y competitive sportsmen.. Schendel's r e s u l t s 
on c o l l e g e age competitors are very d i f f e r e n t from those he 
obtained comparing groups of competitors and non-competitors 
i n the same c r o s s s e c t i o n a l study at the age of f i f t e e n 
and eighteen reported on page 72 where the d e s i r a b l e t r a i t s 
were g e n e r a l l y i n favour of the competitive group. An 
explanation of t h i s could be e i t h e r the i n c r e a s e d degree 
of i n t e n s e competition at u n i v e r s i t y l e v e l i n the United 
S t a t e s or a d i f f e r e n c e i n composition of the groups. At 
u n i v e r s i t y l e v e l the competitive group vo.ll i n c lude only 
those who were at the top of the competitive group at s c h o o l . 
The need for a l o n g i t u d i n a l study i s f a i r l y obvious» 
Se v e r a l y e a r s l a t e r Berger and L i t t l e f i e l d ^ " hypothesised 
t h a t d i f f e r e n c e s i n p e r s o n a l i t y between a t h l e t e s and non-
2 
a t h l e t e s a t U n i v e r s i t y l e v e l as found, e.g. by Schendel 
Richard A.Berger and Donald I I . L i t t l e f i e l d , "Comparison 
Between College A t h l e t e s and Non A t h l e t e s on P e r s o n a l i t y " , 
Research Quarterly, 40:4 (December 1969), pp.663=665. 
2 
Schendel, l o c . c i t . 
87 
may r e f l e c t p r i m a r i l y academic achievements* I n order to 
put t h i s hypothesis to the t e s t they administered the 
C a l i f o r n i a P s y c h o l o g i c a l Inventory (CPI) and the S c h o l a s t i c 
Aptitude Test (SAT) to three groups c o n s i s t i n g of 43 
outstanding c o l l e g e a t h l e t e s , 49 non-outstanding c o l l e g e 
a t h l e t e s and 49 c o l l e g e non-athletes.. They found by 
a n a l y s i s of va r i a n c e s i g n i f i c a n t (.01) d i f f e r e n c e s both on 
SAT and on composite CPI between the three groups. The 
next stage was to equate the groups on SAT. I n so doing 
there was some s u b j e c t wastage and the groups now numbered 
30 each. A n a l y s i s of variance on composite CPI and on 
i n d i v i d u a l items i n CPI did not now r e v e a l s i g n i f i c a n t 
d i f f e r e n c e s . They concluded t h a t q u a l i t i e s measured by SAT 
may be p o s i t i v e l y r e l a t e d to some p e r s o n a l i t y c h a r a c t e r i s t i c s 
1 
and t h a t Schendel might have obtained s i m i l a r r e s u l t s a t 
co l l e g e l e v e l had s c h o l a s t i c achievement been c o n t r o l l e d . 
There i s no doubt tha t Berger and L i t t l e f i e l d have by 
i m p l i c a t i o n made an important point t h a t i n s u f f i c i e n t 
v a r i a b l e s are held constant i n many of the s t u d i e s reported 
i n the l i t e r a t u r e , a point which the present r e s e a r c h e r 
f u l l y supports. However there would seem to be a c e r t a i n 
amount of confusion i n t h e i r case, between s c h o l a s t i c aptitude 
and achievement. 
The question of the co n t r o l of v a r i a b l e s had e a r l i e r 
2 
been made by La k i e i n the conclusion of h i s study when he 
Schendel, l o c . c i t . 
2 
William L . L a k i e , " P e r s o n a l i t y C h a r a c t e r i s t i c s of 
C e r t a i n Groups of I n t e r c o l l e g i a t e A t h l e t e s " , Research Q u a r t e r l y 
33:4 (December 1962), pp.566-573. 
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pointed out a f a c t o r which might have to be taken i n t o 
account when consi d e r i n g the r e s u l t s of s t u d i e s of com-
p e t i t o r s and non-competitors which have been undertaken i n 
a p a r t i c u l a r educational i n s t i t u t i o n . T h i s v a r i a b l e was 
that s p e c i f i c c o l l e g e s may a t t r a c t students of s i m i l a r 
c h a r a c t e r i s t i c s . He s t a t e d : 
"Thus i t may be that unique groups found i n t h i s 
study and other s i m i l a r s t u d i e s may be persons 
of s i m i l a r c h a r a c t e r i s t i c s being a t t r a c t e d to 
or r e c r u i t e d f o r s p e c i f i c s p o r t s programmes." 
He based t h i s conclusion on the r e s u l t s of f i v e s c a l e s from 
the Omnibus P e r s o n a l i t y Inventory given to f i v e groups of 
s p o r t s competitors, two team s p o r t s and three i n d i v i d u a l , 
at four d i f f e r e n t c o l l e g e s . He found that there were 
s i g n i f i c a n t d i f f e r e n c e s on three of the scalces among 
sp o r t s groups wi t h i n a c o l l e g e , but a l s o on two of these 
s c a l e s d i f f e r e n c e s were found between competitors i n 
the same spo r t s who were attending d i f f e r e n t c o l l e g e s . 
A l l the s t u d i e s so f a r reviewed i n t h i s s e c t i o n on 
general competitors have been undertaken with American 
s u b j e c t s . A f i n a l American study reviewed i n t h i s s e c t i o n 
i s t h a t undertaken by Werner"'' who stud i e d the r e l a t i o n s h i p 
of p h y s i c a l education and the development of l e a d e r s h i p 
c h a r a c t e r i s t i c s a t the United S t a t e s M i l i t a r y Academy. 
His s u b j e c t s were cadets p a r t i c i p a t i n g i n var i o u s s p o r t s . 
Using C a t t e l l ' s 16PF as h i s t e s t he found tha t the top 
competitors i n the Academy teams had p e r s o n a l i t y p r o f i l e s 
A l f r e d C.Werner, " P h y s i c a l Education and the Development 
of Leadership C h a r a c t e r i s t i c s a t the United S t a t e s M i l i t a r y 
Academy", Microcarded D.P.E. D i s s e r t a t i o n , S p r i n g f i e l d 
College, 1960, p.236. 
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high i n H a r r i a - r e a l i s m ( I ) , and i n Group Dependency (Q2). 
I n a B r i t i s h study i n which 16PF was a l s o used to 
measure p e r s o n a l i t y Kane'*' analysed by m u l t i p l e c o r r e l a t i o n , 
c a n o n i c a l c o r r e l a t i o n and f a c t o r a n a l y s i s the r e l a t i o n s h i p 
between sp o r t s p a r t i c i p a t i o n and p e r s o n a l i t y . His s u b j e c t s 
were 185 male students and he found t h a t : 
"Sports p a r t i c i p a t i o n and p e r s o n a l i t y are 
s i g n i f i c a n t l y r e l a t e d i n a meaningful way i n 
t h a t a high r a t i n g i n s p o r t s p a r t i c i p a t i o n i s 
l i n k e d with low e r g i c tension (Q4), Dominance (E) 
/ and Group dependence (Q2)„" 
He found that second order f a c t o r e x t r a y e r s i o n had an 
even c l o s e r l i n k with general a t h l e t i c a b i l i t y and gave 
the following i n t e r p r e t a t i o n : 
"Understandably involvement i n competitive a t h l e t i c 
games and s p o r t s i s founded not only on the 
necessary p h y s i c a l a b i l i t i e s but a l s o on the surgent 
venturesome and s o c i a b l e t r a i t s of p e r s o n a l i t y which 
support overt e x t r o v e r t behaviour." 
To summarize the s t u d i e s i n t h i s s e c t i o n of the review 
where d i f f e r e n t measuring instruments have been used and 
composition of s p o r t s groups has mostly not been s p e c i f i e d 
i s d i f f i c u l t indeed. There i s some evidence which would 
j u s t i f y l i n k i n g e x t r a v e r s i o n with competitive sportsmen 
and i n the two s t u d i e s where 16PF was used as the measuring-
instrument f a c t o r Q2 Group dependency was a s i g n i f i c a n t 
d i f f e r e n t i a t o r between competitors and non-competitors i n 
both s t u d i e s . The discrepancy of r e s u l t s has been i n d i c a t e d 
and with regard to t h i s , probably the only j u s t i f i a b l e 
c o n c lusion may be t h a t i n s u f f i c i e n t a t t e n t i o n has been given 
J.E.Kane, " P e r s o n a l i t y i n R e l a t i o n to P h y s i c a l A b i l i t i e s 
and Physique", Ph.D. T h e s i s , U n i v e r s i t y of London, 1968, 
pp.311-320. 
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to d e t a i l s of experimental design i n order to hold constant 
as many v a r i a b l e s as f e a s i b l e and that t h i s , l i n k e d with 
d i f f e r e n t t e s t s and group composition makes the discrepancy 
i n reported r e s u l t s not a l l t h a t s u r p r i s i n g . 
( i i ) Team Game Competitors 
Four s t u d i e s which have s p e c i f i c a l l y enquired i n t o the 
p e r s o n a l i t y c h a r a c t e r i s t i c s of team game p l a y e r s are 
reviewed i n t h i s s e c t i o n . Unfortunately only two of the 
four used the same measuring instrument (16PF). A f i f t h 
study which included top c l a s s competitors from both team 
games and i n d i v i d u a l s p o r t s a l s o used 16PF. Two f u r t h e r 
s t u d i e s which have compared team game and i n d i v i d u a l s p o r t s 
p a r t i c i p a n t s are a l s o reported i n t h i s s e c t i o n . 
I n a study designed to determine whether s p e c i f i c 
p e r s o n a l i t y t r a i t s were a s s o c i a t e d with success i n p r o f e s s i o n a l 
1 
b a s e b a l l La Place compared 49 p l a y e r s from the American and 
National Leagues with 64 p l a y e r s from C l a s s D Minor Leagues 
using the Minnesota M u l t i p h a s i c P e r s o n a l i t y Inventory (M'iPI) 
f o r these comparisons. He found tha t the top c l a s s p l a y e r s 
scored s i g n i f i c a n t l y lower on Schizophrenia Sc (.01) and 
on Psychopathic deviate Pd (.025). He i n t e r p r e t e d t h i s as 
showing that the top c l a s s p l a y e r s were l e s s apt to d i g r e s s 
from accepted s o c i a l mores. When he compared the r e s u l t s of 
the top c l a s s p l a y e r s with the norms for general population, 
he found t h a t they scored s i g n i f i c a n t l y lower on Schizophrenia 
John P.La Pl a c e , " P e r s o n a l i t y and i t s R e l a t i o n s h i p 
to Success i n P r o f e s s i o n a l B a s e b a l l " , Research Quarterly 
25:.3 (October 1954), pp.313=319. 
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Sc (.02) and s i g n i f i c a n t l y higher on Depression D (.01), 
H y s t e r i a Hy (=01) and Hypomania Via (.01). He suggested 
t h a t the top c l a s s p l a y e r s have t h e r e f o r e a greater tendency 
towards worrying, s e n s i t i v i t y and frankness, and that t h e i r 
high score on the hypomania s c a l e r e v e a l e d that they are 
i n d i v i d u a l s who are ambitious, vigorous and f u l l of plans 
and are more l i k e l y to a d j u s t to an occupation r e q u i r i n g 
i n d i v i d u a l aggression. The gre a t e r tendency towards 
worrying of these top c l a s s p l a y e r s could be a r e f l e c t i o n 
of the f a c t that t h e i r r e l a t i v e l y high standard of l i v i n g i s 
dependent on t h e i r r e t e n t i o n of p h y s i c a l f i t n e s s and s k i l l . 
Havel* i n a study of co l l e g e b a s k e t b a l l p l a y e r s used 
the Edwards Personal Preference Schedule, to measure f i f t e e n 
p e r s o n a l i t y v a r i a b l e s . His groups were r a t h e r s m a l l , 
however, and c o n s i s t e d of 12 u n i v e r s i t y b a s k e t b a l l p l a y e r s , 
12 p l a y e r s of the u n i v e r s i t y j u n i o r b a s k e t b a l l , and a 
co n t r o l group of f i f t e e n non-competitors. He found 
s i g n i f i c a n t d i f f e r e n c e s on three v a r i a b l e s between the top 
competitive group and the non-competitors. These were on 
Endurance, Change and H e t e r o s e x u a l i t y . His i n t e r p r e t a t i o n 
of these r e s u l t s was that the top competitors were more 
r e l u c t a n t to experience novelty and change i n d a i l y r o u t i n e , 
and seemed l e s s i n t e r e s t e d i n gaining the approval of the 
opposite sex. They displayed greater w i l l i n g n e s s to persevere 
and work hard at a task when compared to non-competitors. 
Richard C.Havel, " P e r s o n a l i t y V a r i a b l e s of College 
B a s k e t b a l l P l a y e r s " , College P h y s i c a l Education A s s o c i a t i o n 
62nd Annual Proceedings, Washington D.C., A.A.H.P.E.R., 
1959, pp.130-135. 
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I n a study comparing s u c c e s s f u l and u n s u c c e s s f u l 
American U n i v e r s i t y f o o t b a l l teams on C a t t e l l ' s 16PF 
K r o l l and Petersen*" found tha t when comparing obtained sten 
s c o r e s on the p e r s o n a l i t y f a c t o r s none reached 4 or 7 which 
would have i n d i c a t e d s i g n i f i c a n t d i f f e r e n c e s from normal, 
When a u n i v a r i a t e F t e s t was applied the only s i g n i f i c a n t 
d i f f e r e n c e was I n t e l l i g e n c e ( B ) . However, when s c r u t i n i z e d 
through a m u l t i p l e d i s c r i m i n a n t a n a l y s i s and a maximum 
l i k e l i h o o d c l a s s i f i c a t i o n , s i g n i f i c a n t d i f f e r e n c e s were 
demonstrated. The f a c t o r s with highest c o n t r i b u t i o n to the 
derived d i s c r i m i n a n t function were I n t e l l i g e n c e ( B ) , Parmia 
(H), Confident Adequacy ( 0 ) , and High Strength of S e l f -
Sentiment (Q3). C o n s i s t e n t l y s u c c e s s f u l u n i v e r s i t y teams 
would appear as a group to be b r i g h t e r , more bold, confident 
and c o n t r o l l e d than teams which were c o n s i s t e n t l o s e r s . 
T h i s study was of p a r t i c u l a r i n t e r e s t s i n c e i t was 
probably the f i r s t comparison of p e r s o n a l i t y t r a i t s of 
sportsmen which u t i l i s e d a m u l t i p l e d i s c r i m i n a n t a n a l y s i s 
as the s t a t i s t i c a l model i n place of the p r e v i o u s l y more 
usual u n i v a r i a t e F or t t e s t s . A number of s t u d i e s have s i n c e 
been undertaken which have followed t h i s example. 
2 
Kane compared three groups of B r i t i s h Soccer p l a y e r s 
using 16PF. The three groups c o n s i s t e d of 45 mature 
Walter K r o l l and Kay H.Petersen, " P e r s o n a l i t y P r o f i l e s 
of C o l l e g i a t e F o o t b a l l Teams", Research Quarterly 36:.4 
(December 1965), pp.441-447. 
2 
J.E.Kane, " P e r s o n a l i t y D e s c r i p t i o n of Soccer A b i l i t y " 
i n Research i n P h y s i c a l Education 1:1, J.Wyn Owen, Ed., 
London, 1966, pp.54-64. 
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p r o f e s s i o n a l E n g l i s h League, D i v i s i o n 1, p l a y e r s , 23 Amateur 
i n t e r n a t i o n a l s and 100 young p r o f e s s i o n a l p l a y e r s age 
16-19= Comparison of p r o f i l e s of the groups with a p r o f i l e 
of the general population revealed a d e v i a t i o n i n the case 
of the mature p r o f e s s i o n a l s i n tha t they were more 
Surgent (F) and C o n t r o l l e d (Q3) l e s s Adventurous (H) and 
s u r p r i s i n g l y , l e s s Dominant ( E ) . T h i s l a t t e r , however, was 
the only d i f f e r e n c e to reach s i g n i f i c a n c e . Kane pointed out 
th a t the primary order f a c t o r s c o r e s supporting second 
order e x t r a v e r s i o n were a l l high with the s u r p r i s i n g 
exception of f a c t o r E, Dominance. Primary f a c t o r s supporting 
second order anxiety were low. He s t a t e d : 
" I n general then these mature p r o f e s s i o n a l p l a y e r s 
e x h i b i t the p e r s o n a l i t y t r a i t s normally expected 
i n the outstanding sportsman, those of s t a b l e 
e x t r a v e r s i o n . " 
The p r o f i l e s of the amateur i n t e r n a t i o n a l s i n t h i s 
study revealed t h a t they were higher than the general p u b l i c 
on I n t e l l i g e n c e (B) and low on Parmia (H). The Bohemianism 
(M) score was a l s o low. They d i f f e r e d mainly i n being 
b r i g h t e r and l e s s adventurous. The young p r o f e s s i o n a l s 
d i f f e r e d s i g n i f i c a n t l y on Affectothymia (A) and G u i l t 
Proneness (0) on which they were high, i n d i c a t i n g that they 
were more s o c i a b l e and l e s s secure than the general 
population. T h i s i n s e c u r i t y of the young p r o f e s s i o n a l s 
could be a t t r i b u t e d to t h e i r being i n the e a r l y years of 
a r a t h e r hazardous p r o f e s s i o n where many f a i l to succeed. 
They were a l s o s i g n i f i c a n t l y low on Super Ego Strength (G) 
suggesting that they were l e s s c o n s c i e n t i o u s . I n a f a c t o r 
a n a l y s i s on the r e s u l t s of the young p r o f e s s i o n a l s 32% of 
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the v a r i a n c e was contributed by second order f a c t o r s , 
Anxiety (lour) and E x t r a v e r s i o n ( h i g h ) . 
S i m i l a r i t y c o e f f i c i e n t s were c a l c u l a t e d and r e s u l t e d 
as f o l l o w s : Professionals/Young P r o f e s s i o n a l s .77, 
Professionals/Amateurs .70, Amataur/Young P r o f e s s i o n a l s .80. 
Kane concluded: 
"The s i m i l a r i t y of the p r o f i l e s had i n d i c a t e d the 
p o s s i b i l i t y of a p e r s o n a l i t y type which might 
describe outstanding f o o t b a l l e r s i n general. A. 
d i s c r i m i n a n t a n a l y s i s t e s t e d t h i s hypothesis and 
the f a i l u r e to f i n d a func t i o n which would 
d i s t i n g u i s h s i g n i f i c a n t l y between the groups 
supported t h i s contention." 
1 
A study by Hardman into p e r s o n a l i t y d i f f e r e n c e s 
between top c l a s s and l e s s able competitors was p a r t i c u l a r l y 
i n t e r e s t i n g because the top c l a s s competitors i n twelve 
d i f f e r e n t s p o r t s were a l l B r i t i s h or E n g l i s h i n t e r n a t i o n a l s . 
Although groups from d i f f e r e n t games were f a i r l y small 
the o v e r a l l groups c o n s i s t e d of 167 top c l a s s competitors 
and 144 l e s s able competitors. He a l s o used 16PF to measure 
s i x t e e n primary p e r s o n a l i t y f a c t o r s and four second order 
f a c t o r s . From h i s comparison of the two l e v e l s of com-
p e t i t o r s he s t a t e d t h a t the c o n s i s t e n t trend for l e s s able 
competitors to show "negative" t r a i t s to a greater extent 
than the more able p l a y e r s suggested greater personal 
2 
adjustment on the pa r t of the top c l a s s competitor. He 
found that top c l a s s competitors were s i g n i f i c a n t l y (.01) 
more i n t e l l i g e n t ( B ) , s t a b l e ( C ) , s e l f - a s s u r e d ( 0 ) , 
K.Hardman, "The P e r s o n a l i t y D i f f e r e n c e s of Top C l a s s 
Games P l a y e r s and P l a y e r s of L e s s e r A b i l i t y " , M.Ed. T h e s i s , 
U n i v e r s i t y of Manchester, 1968, pp.98. 
2 I b i d , p.82. 
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s e l f - c o n t r o l l e d (Q3) and l e s s anxious and a l s o s i g n i f i c a n t l y 
(.05) l e s s tense and e x c i t a b l e (Q4). Comparison of team 
p l a y e r s with i n d i v i d u a l sport competitors at top l e v e l 
did not r e v e a l any s i g n i f i c a n t d i f f e r e n c e s and he s t a t e d : 
" I t may be however tha t the demands of competition 
a t the i n t e r n a t i o n a l l e v e l are common to both 
i n d i v i d u a l and team sports and e i t h e r a t t r a c t 
or develop s i m i l a r p e r s o n a l i t y types."^ 
D i f f e r e n c e s were found between mean s c o r e s of d i f f e r e n t 
s p o r t s on s e v e r a l of the twenty v a r i a b l e s and Hardman 
suggested th a t to average together the scores from a l l or 
s e v e r a l s p o r t s (as indeed has been done i n the s t u d i e s 
reported under the two s e c t i o n s of gcoupefl competitors i n 
t h i s c h a p t e r ) , "serves only to perpetuate the myth of a 
2 
games p l a y i n g type". 
Two American s t u d i e s had found some d i f f e r e n c e s between 
competitors i n team games and i n d i v i d u a l s p o r t s at a lower 
l e v e l of performance ( U n i v e r s i t y r e p r e s e n t a t i v e s ) . Booth 
found tha t i n d i v i d u a l competitors scored higher on both 
Depression D and Psychosthemia ( P t ) v a r i a b l e s of MMPI, 
i n d i c a t i n g a greater tendency to iirorry and l a c k of confidence, 
4 
compared to team game competitors, and Chipman found t h a t 
p a r t i c i p a n t s i n team s p o r t s were s i g n i f i c a n t l y more 
ascendent and s o c i a b l e and l e s s apt to be o r i g i n a l t h i n k e r s 
I b i d , p.71. 
^ I b i d , pp.3=4. 
Booth, L o c . c i t . 
4 
Leroy P.Chipman, "A Comparison of P a r t i c i p a n t s and 
Mon-Participants i n I n t e r c o l l e g i a t e A t h l e t i c s with r e s p e c t 
to S e l e c t e d P e r s o n a l i t y T r a i t s " , Microcarded D.P.E. 
T h e s i s , S p r i n g f i e l d College, 1968, pp.67=69. 
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than i n d i v i d u a l s p o r t s p a r t i c i p a n t s . These were three of 
eight s c a l e s measured by the Gordon Personal P r o f i l e and 
the Gordon Personal Inventory. D e s c r i p t i o n of the f i r s t 
1 
two t r a i t s i n the t e s t manual would appear to s i g n i f y 
extroverted types. 
As was the case with the s t u d i e s of grp.uped competitors 
2 
g e n e r a l i s a t i o n from these s t u d i e s i s not easy. Kane has 
presented evidence th a t there might be a general soccer 
p l a y i n g type of p e r s o n a l i t y and Hardman has shown that 
there are d i f f e r e n c e s between d i f f e r e n t groups of sportsmen 
and has r e j e c t e d the concept of a games p l a y i n g type. 
Aspects of p e r s o n a l i t y of b e t t e r c l a s s team game p l a y e r s 
which do re c u r f a i r l y f r e q u e n t l y i n the s t u d i e s , even when 
d i f f e r e n t measuring instruments have been used are confidence, 
s e l f - c o n t r o l , low anxiety and a degree of e x t r a v e r s i o n . 
These then are p e r s o n a l i t y c h a r a c t e r i s t i c s which one might 
expect to f i n d displayed by groups of s u c c e s s f u l team game 
p l a y e r s . 
( i i i ) Competitors i n i n d i v i d u a l s p o r t s 
4 
A study which Heusner conducted with 41 B r i t i s h and 
American former Olympic champions produced a p r o f i l e of 
hi g h l y s u c c e s s f u l competitors which has been used as a 
b a s i s f o r comparison i n s e v e r a l other s t u d i e s . He 
Leonard J.Gordon, Manual 1963 R e v i s i o n Gordon Personal 
P r o f i l e , New York, Marcourt Bruce and v/orld I n c . , 1963, p.3. 
^Kane, l o c . c i t . 
3 
Hardman, l o c . c i t . 
Heusner, l o c . c i t . 
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administered the 16PF to the champions and found that i n 
comparison to norms for the t e s t they scored high on 
Affectothymia ( A ) , Ego strength ( C ) , Dominance ( E) and 
Confidence ( 0 ) . The st e n scores were 7,5, 7.6, 7.8 and 
3»3 r e s p e c t i v e l y compared to the norm mean score of 5.5. 
He concluded th a t these d i f f e r e n c e s i n primary f a c t o r s 
i n d i c a t e d d i f f e r e n c e s i n secondary f a c t o r s , high 
e x t r a v e r s i o n and low anxiety among the champions. 
With twelve n a t i o n a l champions or A l l Americans as 
s u b j e c t s , Johnson, Button and Johnson*" stu d i e d t h e i r 
p e r s o n a l i t i e s by having the r e s u l t s of two p r o j e c t i v e 
t e s t s ; Horscharch and House-Tree-Person (HTP), assessed 
by two t r a i n e d e v a l u a t o r s who had no contact with the a t h l e t e s 
nor any knowledge of the s p e c i f i c nature of the study. 
They found that the champions were r e a d i l y d i s t i n g u i s h a b l e 
as an exceptional group with both t e s t norms and the 
personal experience of the e v a l u a t o r s . Johnson, Hutton 
and Johnson summarised the findings:: 
"Although g e n e r a l i s i n g from t h i s small sample of 
champions would be u n j u s t i f i e d c e r t a i n p e r s o n a l i t y 
p a t t e r n s were s u r p r i s i n g l y c o n s i s t e n t throughout 
t h i s p a r t i c u l a r group. The s u b j e c t s extreme 
aggressiveness, anxiety and s u f f i c i e n t freedom 
from emotional c o n t r o l s to aggress f r e e l y under 
c e r t a i n c o n d i t i o n s coupled with a high l e v e l of 
a s p i r a t i o n - would suggest a strong need for 
competitive achievement. The evidence suggests 
that i n these s u b j e c t s being a champion was a 
matter of p s y c h o l o g i c a l n e c e s s i t y . " 
These i n v e s t i g a t o r s point out that they had no way of 
W.K.Johnson, D.C.Hutton and G.B.Johnson, P e r s o n a l i t y 
T r a i t s of Champion A t h l e t e s as Measured by Two P r o j e c t i v e 
T e s t s , Rorscharch and HTP", Research Quarterly, 25:4, 
(December 1954). 
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knowing i n what ways the p e r s o n a l i t i e s of the champion 
a t h l e t e s had been in f l u e n c e d by years of s p o r t s competitions. 
Compared with Heusner's study the most n o t i c e a b l e d i f f e r e n c e 
i n the l e v e l of a n x i e t y . T h i s might be a t t r i b u t a b l e to 
the d i f f e r e n t means of assessment with p o s s i b l y a d i f f e r e n t 
l e v e l of anxiety being assessed - anxiety s t a t e i n the 
A l l Americans study as compared with anxiety t r a i t i n the 
case of the Olympic Champions. Another p o s s i b i l i t y might 
be summised from the t i t l e of Heusner's study, i . e . "Former" 
champions, perhaps no longer being subjected to competitive 
p r e s s u r e s w h i l s t the A l l Americans may s t i l l have been very 
much engaged i n competition. P o s s i b l e reasons can only be 
suggested, the only c e r t a i n statement i s that the s t u d i e s 
did d i f f e r on t h i s aspect of p e r s o n a l i t y . 
Studies of competitors i n s p e c i f i c i n d i v i d u a l s p o r t s 
w i l l now be reviewed - t r a c k and f i e l d a t h l e t i c s , t e n n i s , 
combative sports ( w r e s t l i n g , k a r a t e ) , and swimming. 
A t h l e t i c s 
1 
Cureton reported the r e s u l t s of extensive p h y s i o l o g i c a l 
and p s y c h o l o g i c a l t e s t s given to Dr.Roger Bannister s h o r t l y 
before and j u s t a f t e r he became the f i r s t man to run a 
mile i n a time l e s s than four minutes. Using the C a t t e l l 
16EF Cureton s t a t e d t h a t Bannister possessed c e r t a i n 
important p s y c h o l o g i c a l c h a r a c t e r i s t i c s , notably that he 
was extremely high on the Dominance (D) and Independence 
1 
Thomas K.Cureton, " R e l a t i o n s h i p of P h y s i c a l F i t n e s s 
to A t h l e t i c Performance and Sports", Journal of American 
Medical A s s o c i a t i o n , 162 (November 1956), pp.1139-1149. 
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o f S p i r i t ( J ) and Surgency ( F ) , h i s l a t t e r score b e i n g a t 
t h e 8 0 t h p e r c e n t i l e . 
Crakes''' made a number of a n a t o m i c a l , p h y s i o l o g i c a l 
and p s y c h o l o g i c a l comparisons between two s m a l l groups o f 
d i s t a n c e r u n n e r s . H i s t o p a b i l i t y group c o n s i s t e d o f s i x 
a t h l e t e s who had r u n t h e m i l e i n l e s s than f o u r minutes 
17 seconds. I n c l u d e d i n t h e group were a t h l e t e s who 
s u b s e q u e n t l y r e p r e s e n t e d t h e U n i t e d S t a t e s i n i n t e r n a t i o n a l 
a t h l e t i c s . The low a b i l i t y group c o n s i s t e d o f f i v e 
r u n n e r s who had never r e c o r d e d a t i m e b e t t e r t h a n 4 minutes 
17 seconds f o r t h e one m i l e r u n . Amongst t h e t e s t s a p p l i e d 
was t h e C a l i f o r n i a P s y c h o l o g i c a l I n v e n t o r y . Using non 
p a r a m e t r i c s t a t i s t i c a l methods Crakes found t h a t t h e t o p 
group had s i g n i f i c a n t l y lower s c o r e s on R e s p o n s i b i l i t y Re 
(.04) and on S o c i a l i z a t i o n S (.03). He concluded t h a t t h e 
b e t t e r p e r f o r m e r s tended t o be more i m p u l s i v e i n n a t u r e 
and l e s s concerned v / i t h t h e e f f e c t s o f t h e i r a c t i o n s on t h e 
persons about them t h a n were t h e p o o r e r p e r f o r m e r s . 
2 
VZarburton and Kane compared 16PF p r o f i l e s o f 
B r i t i s h Olympic t r a c k and f i e l d r e p r e s e n t a t i v e s w i t h those 
o f t h e Olympic Champions r e p o r t e d by Heusner . They found 
t h a t p r i m a r y f a c t o r s , Surgency (F) and t o a l e s s e r e x t e n t , 
Dominance (E) were i m p o r t a n t i n d i s t i n g u i s h i n g these 
a t h l e t e s . They were s i g n i f i c a n t l y low on A n x i e t y compared 
James G.Crakes, "The A n a t o m i c a l P h y s i o l o g i c a l and 
P s y c h o l o g i c a l D i f f e r e n c e s between D i s t a n c e Runners o f 
V a r y i n g A b i l i t i e s " , l»iicrocarded Ph.D. D i s s e r t a t i o n , 
U n i v e r s i t y o f Oregon, 1960, p.86. 
2 
V/arburton and Kane, O p . c i t . , pp.61-89. 
^Heusner, i o c . c i t . 
t o t h e mean o f t h e g e n e r a l p o p u l a t i o n . . Compared t o Olympic 
Champions the main d i f f e r e n c e was t h a t t h e B r i t i s h team 
were l e s s e x t r a v e r t e d p a r t i c u l a r l y on t h e p r i m a r y f a c t o r s 
Parmia (H<) and Bohemianism (M). There was a r e l a t i v e l y h i g h 
c o e f f i c i e n t o f s i m i l a r i t y (.69). Dimsdale who a d m i n i s t e r e d 
t h e Eysenck P e r s o n a l i t y I n v e n t o r y t o 26 a t h l e t e s r a n g i n g i n 
a b i l i t y f r o m c l u b t o i n t e r n a t i o n a l s t a n d a r d r e p o r t e d t h a t 
compared t o t e s t norms t h e r e was a preponderance o f 
i n d i v i d u a l s i-/ith s t r o n g e x t r o v e r t t e n d e n c i e s i n t h e a t h l e t i c 
2 
group. I t has a l r e a d y been suggested t h a t even t r a c k and 
f i e l d a t h l e t i c s may be t o o l a r g e a group t o g e n e r a l i s e on 
p e r s o n a l i t y c h a r a c t e r i s t i c s and a d i v i s i o n i n t o s i m i l a r 
e v e n t s KS was done by Crakes m i g h t produce more m e a n i n g f u l 
r e s u l t s . 
T e n n i s 
4 
Knapp a d m i n i s t e r e d t h e Maudsley P e r s o n a l i t y I n v e n t o r y 
t o a group o f B r i t i s h Lawn Tennis p l a y e r s i n c l u d i n g 18 male 
p l a y e r s , a l l o f whom were of h i g h enough s t a n d a r d t o have 
p l a y e d i n t h e Wimbledon Championships. She r e p o r t e d t r e n d s 
t o h i g h e r e x t r a v e r s i o n and lower n e u r o t i c i s m t h a n t e s t 
norms, b u t t h e d i f f e r e n c e s were n o t s i g n i f i c a n t . 
A l a n Dimsdale, "Two P e r s o n a l i t y Dimensions of a S m a l l 
Sample of B r i t i s h A t h l e t e s " , B u l l e t i n B r i t i s h P s y c h o l o g i c a l 
S o c i e t y , 21 ( J u l y 1968), p.172. 
^Page 80. 
Crakes, l o c . c i t . 
4 
B.Knapp, "The P e r s o n a l i t y of Lawn Tennis P l a y e r s " , 
B u l l e t i n o f B r i t i s h P s y c h o l o g i c a l S o c i e t y 18:61 (October 1965 
101 
Kane and Ca l l a g h a n a d m i n i s t e r e d t h e 16PF t o 15 o f t h e 
t o p 20 male t e n n i s p l a y e r s i n t h e w o r l d . Compared t o norms 
t h e t e n n i s p l a y e r s were h i g h on A f f e c t o t h y m i a (A) and low 
on Parmia (H) and on S e l f - S e n t i m e n t (Q3). They suggested 
t h a t t h i s i n d i c a t e d t h a t the p l a y e r s were o u t w a r d l y easy 
g o i n g b u t possessed b a s i c d i f f i d e n c e and apprehension. There 
was no tendency towards e i t h e r e x t r a v e r s i o n or i n t r o v e r s i o n 
b u t t h e r e was a c l e a r tendency towards Anxiety.. F u r t h e r 
a n a l y s i s r e v e a l e d t h a t t h e t o p t h r e e p l a y e r s had v e r y low 
scores on A n x i e t y b u t a number o f l e s s c o n s i s t e n t p l a y e r s 
had h i g h s c o r e s . There i s here some comparison w i t h t h e 
Olympic champion, i . e . a t t h e v e r y t o p low a n x i e t y i s a 
f e a t u r e . When these 15 t o p p l a y e r s were compared w i t h 50 
v e r y good Tournament P l a y e r s t h e y were v e r y s i m i l a r on t o t a l 
p e r s o n a l i t y w i t h a s i m i l a r i t y c o e f f i c i e n t o f 0.88. Means o f 
second or d e r E x t r a v e r s i o n and A n x i e t y were a l s o s i m i l a r . On 
i n d i v i d u a l p r i m a r y f a c t o r s t h e Tournament P l a y e r s were h i g h 
2 
on Surgency (F) and Tenseness (Q4). Kane and Callaghan 
suggested t h a t w h i l s t h i g h surgency i s common among t r a c k 
and f i e l d a t h l e t e s i t would appear t h a t t h e t o p t e n n i s p l a y e r 
needs t o be c l o s e r t o t h e p o p u l a t i o n mean. With r e g a r d t o 
t h e h i g h tenseness o f t h e Tournament p l a y e r s t h e y s t a t e d 
t h a t t h e i n d i c a t i o n was t h a t many of these p l a y e r s had n o t 
developed t h e ego s t r e n g t h necessary t o cope w i t h t h e 
energy e x c i t e m e n t generated i n t h e game. 
J.E.Kane and J.L.Callaghan, " P e r s o n a l i t y T r a i t s i n 
Tennis P l a y e r s " , B r i t i s h Lawn Tennis ( J u l y 1965), pp.18-19. 
^ L o c . c i t . 
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1 A s t u d y o f t e n n i s champions by Olson was i n t e r e s t i n g 
i n t h a t he made a comparison of a l l tim e g r e a t champions 
w i t h near g r e a t s - t h e l a t t e r i n c l u d i n g s e v e r a l former 
Wimbledon championso H i s approach was one o f r a t i n g and 
assessment by l e a d i n g t e n n i s coaches a t e l e v e n American 
u n i v e r s i t i e s and by p e r s o n a l i n t e r v i e w s . A n a l y s i n g h i s 
f i n d i n g s by a method o f c o n t e n t a n a l y s i s he concluded 
t h a t t h e supreme champions were e x t r o v e r t and pr a g m a t i c 
w i t h t h e near g r e a t s e v i d e n c i n g p e r s o n a l i t y f a c t o r s n o t 
d i a m e t r i c a l l y opposed but d i f f e r e n t i n degree - l e s s p r a g m a t i c , 
l e s s e x t r o v e r t . 
These s t u d i e s would suggest t h a t o n l y a t t h e h i g h e s t 
l e v e l i s h i g h e x t r a v e r s i o n a f e a t u r e of c l a s s t e n n i s 
p l a y e r s and t h a t i n w o r l d c l a s s p l a y e r s a n x i e t y t r a i t i s 
h i g h except a t t h e ve r y t o p , and l e s s surgency and l e s s 
tenseness i s a c h a r a c t e r i s t i c o f t h e h i g h e r q u a l i t y p l a y e r s 
compared t o g e n e r a l tournament p l a y e r s . 
Combative S p o r t s 
Using 16PF K r o l l compared t h r e e groups o f amateur 
w r e s t l e r s graded as b e i n g s u p e r i o r , e x c e l l e n t and average 
i n a b i l i t y . . The r e s u l t s were analysed by m u l t i p l e 
d i s c r i m i n a n t a n a l y s i s and no s i g n i f i c a n t d i f f e r e n c e s were 
found i n t o t a l p e r s o n a l i t y p r o f i l e s between any o f t h e 
Edward C a r l Olson, " I d e n t i f i c a t i o n o f P e r s o n a l i t y 
D i f f e r e n c e s Among Male Tennis Champions", M i c r o c a r d e d Ph.D. 
T h e s i s , Ohio S t a t e U n i v e r s i t y , 1966, p.76. 
2 
Walter K r o l l , " S i x t e e n P e r s o n a l i t y P r o f i l e s o f 
C o l l e g i a t e V / r e s t l e r s , Research Q u a r t e r l y , 3^:1 (iriarch 1967), 
pp.49-57. 
2 
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groupso Comparison o f p r i m a r y f a c t o r scores w i t h t e s t 
norms r e v e a l e d a d e p a r t u r e f r o m average on Realism ( I ) , 
i n d i c a t i n g toughness and m a s c u l i n i t y on t h e p a r t o f t h e 
w r e s t l e r s . 
The same i n v e s t i g a t o r i n c o n j u n c t i o n w i t h Carlson^" 
conducted a s i m i l a r s t u d y o f t h r e e groups o f c o l l e g e age 
k a r a t e p a r t i c i p a n t s , the groups b e i n g 17 advanced, 25 
i n t e r m e d i a t e and 29 n o v i c e c o m p e t i t o r s . 16PF was a g a i n 
used t o measure p e r s o n a l i t y t r a i t s and when a m u l t i p l e 
d i s c r i m i n a n t a n a l y s i s was a p p l i e d t o the o b t a i n e d scores 
no s i g n i f i c a n t d i f f e r e n c e s were r e v e a l e d between c r i t e r i o n 
groups. Sten scores o f p r i m a r y f a c t o r s f e l l w i t h i n normal 
v a l u e s and i t was concluded t h a t i t was n o t p o s s i b l e t o 
d i f f e r e n t i a t e between p e r s o n a l i t y p r o f i l e s o f groups o f 
d i f f e r i n g l e v e l s o f p r o f i c i e n c y o f k a r a t e n or between t h e 
p a r t i c i p a n t s and t h e normal p o p u l a t i o n . 
The r e s u l t s o f thece two s t u d i e s c a s t doubt on whether 
i n f a c t c o l l e g e p a r t i c i p a n t s i n combative s p o r t s do d i f f e r 
i n p e r s o n a l i t y f r o m t h a t o f t h e g e n e r a l p o p u l a t i o n or indeed 
whether t h e r e are p e r s o n a l i t y f a c t o r s d i f f e r e n t i a t i n g between 
l e v e l s o f a b i l i t y . I t c o u l d be t h a t i t i s o n l y when t h e 
c o m p e t i t i v e gap i s g r e a t e r , e.g. when comparisons are 
made between those who have reached i n t e r n a t i o n a l l e v e l and 
th e o r d i n a r y c l u b c o m p e t i t o r t h a t p e r s o n a l i t y d i f f e r e n c e s 
become a p p a r e n t . However i n a s t u d y o f h i g h l e v e l p e r f o r m e r s 
W a l t e r I C r o l l and B.Robert C a r l s o n , " D i s c r i m i n a n t 
F u n c t i o n and H i e r a r c h i a l Grouping A n a l y s i s of K a r a t e 
P a r t i c i p a n t s ' P e r s o n a l i t y P r o f i l e s " , Research Q u a r t e r l y , 
38:3 (October 1967), pp.405-411. 
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- 23 w r e s t l e r s competing a t t h e World Championships - Morgan 
found t h a t t h e r e were no s i g n i f i c a n t d i f f e r e n c e s between 
the scores of t h e group and t h e t e s t norms f o r e x t r a v e r s i o n 
and n e u r o t i c i s m measured by t h e Eysenck P e r s o n a l i t y 
I n v e n t o r y b u t he d i d f i n d a s i g n i f i c a n t c o r r e l a t i o n between 
e x t r a v e r s i o n and success i n t h e championships. 
Swimming 
The f i n a l r e v i e w of s t u d i e s o f t h e p e r s o n a l i t y of 
a d u l t s p o r t s c o m p e t i t o r s i s made i n t h e s p o r t w i t h which 
t h e e x p e r i m e n t a l p a r t o f t h i s p r e s e n t s t u d y i s concerned -
swimming. 
2 
P a r t o f t h e s t u d y by Warburton and Kane r e f e r r e d t o 
e a r l i e r w i t h r e g a r d t o a t h l e t i c s , was devoted t o an 
a n a l y s i s o f t h e p e r s o n a l i t y o f a group o f B r i t i s h Olympic 
swimmers. Compared t o t h e Olympic a t h l e t e s t h e swimmers 
v;ere found t o be s i g n i f i c a n t l y h i g h e r on a n x i e t y . T h i s 
was t r a c e a b l e t o low s c o r i n g on Ego S t r e n g t h (C) and h i g h 
s c o r i n g on G u i l t Proneness (0)° As a group they approximated 
t o t h e g e n e r a l p o p u l a t i o n mean on E x t r a v e r s i o n a l t h o u g h 
t h e y were h i g h on Surgency (F) and S e l f S u f f i c i e n c y (Q2). 
W i t h i n t h e group some o f the most s u c c e s s f u l swimmers 
showed o v e r a l l i n t r o v e r s i o n t e n d e n c i e s . D i s c u s s i n g these 
r e s u l t s Kane suggested t h a t t h e e x p l a n a t i o n may be i n t h e 
•^William P.Morgan, " P e r s o n a l i t y C h a r a c t e r i s t i c s o f 
l / r e s t l e r s P a r t i c i p a t i n g i n t h e World Championships", J o u r n a l 
o f S p o r t s M e d i c i n e and P h y s i c a l F i t n e s s 8:$ (December 1968), 
pp.212-216. 
2 
Warburton and Kane, l o c . c i t . 
J.E.Kane, "The P e r s o n a l t i y o f t h e C o m p e t i t i v e Swimmer", 
B r i t i s h Swimming Coaches B u l l e t i n 38, (December 1965), pp.1=5. 
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development o f i n t e n s e s u b j e c t i v i t y and c o n s t a n t s e l f 
a n a l y s i s t h a t r e s u l t from c o n s t a n t c o m p e t i t i v e c r i s e s . In 
such a s i t u a t i o n t h e champion needs t o be s e l f r e l i a n t . 
16PF f a c t o r s M and Q2 which measure these dimensions con-
t r i b u t e s u b s t a n t i a l l y t o i n t r o v e r s i o n . He suggested t h a t 
a l l champions need t o be h i g h on Surgency ( F ) , one o f t h e 
p r i m a r y f a c t o r s c o n t r i b u t i n g t o second o r d e r e x t r a v e r s i o n . 
The h i g h e r mean A n x i e t y score o f t h e male swimmers c o u l d 
have been due, he suggested, t o t h e f a c t t h a t t h e y were 
f a i r l y young and were n o t y e t f u l l y i n t e g r a t e d e m o t i o n a l l y , 
evidenced by a low Ego S t r e n g t h (C) score which i n t u r n 
a f f e c t e d the A n x i e t y r a t i n g . 
Three o t h e r s t u d i e s o f t h e p e r s o n a l i t y o f Olympic 
swimmers have been r e p o r t e d . W i t h members o f t h e U n i t e d 
S t a t e s team, 21 non m e d a l i s t s and 6 g o l d m e d a l i s t s , t o whom 
a s e r i e s o f p s y c h o l o g i c a l t e s t s were a d m i n i s t e r e d i n c l u d i n g 
16PF, O g i l v i e and Tutko* found no s i g n i f i c a n t d i f f e r e n c e s 
when a comparison o f p r i m a r y and secondary f a c t o r scores 
was analysed by t h e Mann Witney U t e s t . 
2 
C a r l i l e and C a r l i l e compared t h e p e r s o n a l i t y off t h e 
A u s t r a l i a n Olympic Swimming Team on 16PF w i t h norms f o r 
t h e t e s t . A l t h o u g h comparisons o f t h e complete team 
(16 male and 12 female) showed no s i g n i f i c a n t d i f f e r e n c e 
Bruce C . O g i l v i e and Thomas A.Tutko, "A P s y c h o l o g i c a l 
P r o f i l e o f Olypjbic Champions: A B r i e f Look a t Olympic 
M e d a l i s t s " , Proceedings o f F i r s t I n t e r n a t i o n a l Congress o f 
S p o r t s Psychology, Ed., F e r r u c i o A n t o n e l l i , Rome, 1965, 
pp.201-203. 
2 
Forbes C a r l i l e and U r s u l a C a r l i l e , " P h y s i o l o g i c a l 
S t u d i e s o f A u s t r a l i a n Olympic Swimmers i n Hard T r a i n i n g " , 
A u s t r a l i a n J o u r n a l o f P h y s i c a l E d u c a t i o n 23, (October-November 
1961), pp.33-34. 
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i n r e s u l t s f r o m normal p o p u l a t i o n , when t h e o l d e r ( o v e r 19) 
male swimmers v/ere t a k e n as a c r i t e r i o n group they were 
found t o d i f f e r f r o m normal b e i n g h i g h on S e l f S u f f i c i e n c y 
(Q2) and on S e l f Sentiment (Q3) and low on E r g i c Tension 
(,Q4)o They concluded: 
"The o l d e r male A u s t r a l i a n swimmers showed evidence 
o f b e i n g independent and s e l f s u f f i c i e n t , showed 
a s t r o n g c o n t r o l o f emotion and ranked low i n 
nervous t e n s i o n . " 
1 
Hardman w i t h a s m a l l group o f t e n B r i t i s h Olympic 
swimmers compared them on 16PF w i t h a s i m i l a r number o f 
l e s s s u c c e s s f u l c l u b swimmers. He found t h a t t h e o n l y 
s i g n i f i c a n t d i f f e r e n c e was on second o r d e r E x t r a v e r s i o n 
where t h e Olympic swimmers score d s i g n i f i c a n t l y (.02) h i g h e r . 
2 
There i s an apparent c o n t r a s t w i t h IVarburton and Kane's 
f i n d i n g s o f an e x t r a v e r s i o n score c l o s e t o t h e p o p u l a t i o n 
mean i n t h e i r s t u d y o f t h e p r e v i o u s Olympic swimming squad. 
The d i f f e r e n c e r e p o r t e d by Kardman mig h t have been because 
of a low mean score by t h e c l u b swimmers. Comparing t h e 
swimmers w i t h e l e v e n o t h e r groups o f i n t e r n a t i o n a l com-
p e t i t o r s Hardman found s i g n i f i c a n t d i f f e r e n c e s which i n d i c a t e d 
t h a t t h e swimmers v/ere more Dominant (E), t h a n s i x o t h e r 
s p o r t s groups i n c l u d i n g a t h l e t i c s and c r o s s c o u n t r y , more 
Surgent (F) th a n f o u r o t h e r groups i n c l u d i n g c r o s s c o u n t r y , 
more Adventurous (H) than e i g h t o t h e r s and more Group 
Dependent (©.2) than s i x o t h e r s , i n c l u d i n g two team s p o r t s . 
T h i s l a t t e r i f i n d i n g m i g h t appear a l i t t l e s u r p r i s i n g b u t 
i t s h o u l d be remembered t h a t a l t h o u g h events are m o s t l y o f 
Hardman, O p . c i t . , p.56. 
» 
'Warburton and Kane, L o c . c i t . 
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an i n d i v i d u a l n a t u r e most swimmers compete r e g u l a r l y as 
members o f c l u b teams and i n a d d i t i o n t o t h e c o m p e t i t i v e 
aspect most c l u b s undertake numerous s o c i a l a c t i v i t i e s . 
Another s t u d y o f t h e p e r s o n a l i t y o f i n t e r n a t i o n a l 
1 
swimmers was r e p o r t e d by Parsons . These were Canadian 
swimmers who were c o n s i d e r e d f o r t h e Commonwealth Games 
team. A n a l y s i s by non p a r a m e t r i c methods o f t h e r e s u l t s 
o f t h e scores o f t h e male swimmers on 16PF r e v e a l e d no 
s i g n i f i c a n t d i f f e r e n c e s when a group o f s i x s e l e c t e d team 
members was compared w i t h a group o f t e n swimmers who 
were n o t s e l e c t e d . T h i s would seem t o be a comparable 
r e s u l t t o t h a t o b t a i n e d by O g i l v i e and Tutko w i t h t h e 
American Olympic team s u g g e s t i n g t h a t t h e r e i s l i t t l e 
d i f f e r e n c e p e r s o n a l i t y - w i s e between groups o f s u c c e s s f u l 
and v e r y s u c c e s s f u l swimmers a t t h e t o p l e v e l . T h i s 
s h o u l d n o t be i n t e r p r e t e d as i n d i c a t i n g t h a t t h e r e are n o t 
i n d i v i d u a l d i f f e r e n c e s w i t h i n the groups however. 
2 
W i t h male swimmers of championship c a l i b r e Hendry 
a p p l i e d t h e J u n i o r Eysenck P e r s o n a l i t y I n v e n t o r y (JEPI) 
t o a group o f 18 swimmers who were under s i s t e e n y e a r s o f 
age and the Eysenck P e r s o n a l i t y I n v e n t o r y t o a group o f 
26 who were over s i x t e e n years o f age. He foun d t h a t 
e x t r a v e r s i o n s c o r e s were v e r y c l o s e t o t h e norms f o r t h e 
t e s t s b u t t h e n e u r o t i c i s r a s cores o f the swimmers were 
*David Roy Parsons, " P e r s o n a l i t y T r a i t s o f N a t i o n a l 
R e p r e s e n t a t i v e Swimmers", M i c r o c a r d e d M.P.E. T h e s i s , 
U n i v e r s i t y o f B r i t i s h Columbia, 1963, p.69. 
2 
_C.B.Hendry, "The R e l a t i o n s h i p between S o p h i s t i c a t i o n 
o f Body Concept and Eysenckian P e r s o n a l i t y Dimension i n 
C e r t a i n Championship C a l i b r e Swimmers", B r i t i s h Swimming 
Coaches B u l l e t i n , 49 (December 1968), pp.14-23. 
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h i g h e r t h a n t h e norms. These r e s u l t s would appear t o be 
comparable t o those r e p o r t e d by V.arburton and Kane.* 
2 
R u s h a l l s t u d y i n g t h e p e r s o n a l i t y o f swimmers used 
C a t t e l l ' s 16PF. With t h i r t y - f i v e a d u l t males who had 
q u a l i f i e d f o r t h e n a t i o n a l f i n a l s i n t h e U n i t e d S t a t e s he 
found t h a t t h e y were s i g n i f i c a n t l y d i f f e r e n t f r o m t h e mean 
on f i v e f a c t o r s . They were above on I n t e l l i g e n c e ( B ) , 
Dominance ( E ) , Presmia - s e n s i t i v e ( I ) and Bohemianism ( I I ) , 
and below on S e l f - S e n t i m e n t F o r m a t i o n (Q3). On t h e 
e x t r a v e r s i o n s c a l e t h e y were normal. A. s m a l l group o f 
p l a c e - g e t t e r s a t t h e n a t i o n a l championships a l s o d i f f e r e d 
f r o m t h e mean on Dominance (E) and on H a r r i a ( I ) , b u t i n 
t h i s case i n t h e n e g a t i v e d i r e c t i o n , i n d i c a t i n g t h a t t h e y 
were tough and r e a l i s t i c . He concluded t h a t male c o m p e t i t i v e 
swimmers t e n d t o develop i n d i v i d u a l s e l f - c e n t r e d p e r s o n a l i t i e s 
and t h e h i g h e r t h e s t a n d a r d o f achievement t h e more independent 
and r e a l i s t i c t h e p e r s o n a l i t y . Whether t h i s was caused by 
c o m p e t i t i o n or m a t u r a t i o n had n o t been e s t a b l i s h e d . 
The s t u d i e s o f championship c l a s s swimmers r e p o r t e d 
would seem t o i n d i c a t e t h a t as a group t h e r e may be a 
tendency towards A n x i e t y . The m a j o r i t y o f s t u d i e s have 
found t h a t e x t r a v e r s i o n scores are c l o s e t o t e s t norms 
a l t h o u g h one o f t h e p r i m a r y f a c t o r s Surgency (F) c o n t r i b u t i n g 
t o e x t r a v e r s i o n , r e c u r r s i n some o f t h e s t u d i e s . 
Warburton and Kane, L o c . c i t . 
'Rusha'll, Op. c i t . , pp.7=15. 
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nummary 
The d i f f i c u l t y o f r e l a t i n g t h e v a r i o u s s t u d i e s i n which 
d i f f e r e n t p e r s o n a l i t y i n v e n t o r i e s have been used has been 
commented on i There may be some improvement i n t h e f u t u r e 
i n making such c r o s s r e f e r e n c e s . C a t t e l l and Gibbons'*" 
have s t a t e d t h a t t h e y found e i g h t common dimensions i n t h e 
G u i l f o r d and C a t t e l l I n v e n t o r i e s and t h a t mutual m u l t i p l e 
r e g r e s s i o n c o e f f i c i e n t s c o u l d be s e t up which would y i e l d 
t o l e r a b l y e f f i c i e n t mutual e s t i m a t i o n s between the two 
s c a l e s . A lso f o l l o w i n g s t a t i s t i c a l a n alyses by C a t t e l l and 
2 
Specht o f t h e r e l a t i o n o f s u r f a c e t r a i t s measured by t h e 
Minnesota M u l t i p h a s i c P e r s o n a l i t y I n v e n t o r y and source 
t r a i t s measured by C a t t e l l ' s 16EE, Belhees and C a t t e l l 
have c a l c u l a t e d b e t a w e i g h t s i n o r d e r t o d e r i v e 16PF source 
t r a i t s from an i n d i v i d u a l ' s M.M.P.I, s u r f a c e t r a i t sources 
and v i c e v e r s a . P r o v i d e d raw scores were a v a i l a b l e f u t u r e 
comparisons o f s t u d i e s which have used these i n v e n t o r i e s 
would become more m e a n i n g f u l i f such a c o n v e r s i o n o f s cores 
were made. 
S e v e r a l w r i t e r s have a t t e m p t e d t o summarise r e p o r t e d 
R . B . C a t t e l l and B.D.Gibbons, " P e r s o n a l i t y F a c t o r 
S t r u c t u r e o f t h e Combined G u i l f o r d and C a t t e l l P e r s o n a l i t y 
Q u e s t i o n n a i r e " , J o u r n a l P e r s o n a l i t y and S o c i a l Psychology, 9, 
1968, pp.118. 
^ R . B . C a t t e l l and L.Specht, "What P a t h o l o g i c a l Dimensions 
L i e Beyond t h e Normal Dimension o f 16PF? A Comparison o f 
MMPI and 16PF F a c t o r Domain", J o u r n a l C o n s u l t i n g and C l i n i c a l 
Psychology, 33, 1969, pp.18-29. 
K a r l H.Delhees and Raymond B . C a t t e l l , " O b t a i n i n g 16PF 
Scores fro m M.M.P.I, and M.M.P.I. Scores fro m t h e 16PF", 
J o u r n a l o f P r o j e c t i v e Techniques and P e r s o n a l i t y Assessment 
34:3 (June 1970), pp.251-255. 
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r e s e a r c h and g e n e r a l i s e . o n t h e p e r s o n a l i t y o f t h e c o m p e t i t i v e 
sportsman, 
O g i l v i e * was more c a t e g o r i c t h a n most when he s t a t e d ; , 
"The male c o m p e t i t o r i s b a s i c a l l y an e m o t i o n a l l y 
h e a l t h y person who tends towards e x t r a v e r s i o n . He 
i s tough minded, s e l f a s s e r t i v e , s e l f c o n f i d e n t , 
w i t h a h i g h c a p a c i t y t o endure t h e s t r e s s o f h i g h 
l e v e l c o m p e t i t i o n . He o p e r a t e s a t a v e r y low 
l e v e l of a n x i e t y and can a d j u s t h i s p e r s o n a l l e v e l 
o f t e n s i o n i n a manner a p p r o p r i a t e t o t h e l e v e l 
o f s t r e s s he i s about t o f a c e . " 
O g i l v i e a l s o s t a t e d t h a t as a c o m p e t i t o r moves up t h e success 
l a d d e r most of t h e t r a i t s a r e i n t e n s i f i e d . 
2 
Kane suipning up t h e t h e n c u r r e n t s t a t e o f knowledge 
suggested t h a t r e s e a r c h f i n d i n g s i n g e n e r a l s u p p o r t e d t h e 
n o t i o n t h a t a t h l e t i c a b i l i t y goes w i t h p e r s o n a l i t y dimension 
o f a g g r e s s i v e n e s s , dominance, d r i v e , tough mindedness, 
c o n f i d e n c e , l a c k of a n x i e t y and e m o t i o n a l s t a b i l i t y - t h e 
o u t g o i n g s o c i a b l e b e h aviour o f t h e e x t r o v e r t . He p o i n t e d 
o u t however t h a t t h i s was a g e n e r a l i s a t i o n and p a r t i c u l a r l y 
i n t h e i n d i v i d u a l t y p e s p o r t s some o f th e t o p sportsmen 
were n o t markedly e x t r o v e r t s . He suggested t h a t a t t h e 
t o p o f t h e a b i l i t y pyramid where i n d i v i d u a l s must i n t h e 
l a s t a n a l y s i s go f o r w a r d on t h e i r own t o success i t may w e l l 
be t h a t i n t r o v e r t s are t e m p e r a m e n t a l l y more s u i t e d t h a n 
e x t r o v e r t s . 
3 4 Both Husman and S i n g e r have p o i n t e d o u t t h a t 
Bruce C.OgjLlvie, "What i s an A t h l e t e ? " J o u r n a l o f H e a l t h , 
P h y s i c a l E d u c a t i o n and R e c r e a t i o n 38:.6 (June 1967), p.48. 
2 
J.E.Kane, " P e r s o n a l i t y and A t h l e t i c A b i l i t y " , Coaching 
Review 5:2 (September 1967), pp„l~2. 
3 
B u r r i s F.Husman, "Sport and P e r s o n a l i t y Dynamics", 
Annual Proceedings N a t i o n a l C o l l e g i a t e P h y s i c a l E d u c a t i o n 
A s s o c i a t i o n , 1969, p.59. 
4 
Robert N.Singer, " P e r s o n a l i t y and S p o r t " , The P h y s i c a l 
Educator 26:4 (December 1969). 
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t h e d i s c r e p a n c i e s i n r e p o r t e d r e s e a r c h on t h e p e r s o n a l i t y 
o f t h e c o m p e t i t o r , b o t h s t a t i n g t h a t such are undoubtedly 
due t o i n s t r u m e n t a t i o n and m e t h o d o l o g i c a l i n a c c u r a c i e s 
and have c a l l e d f o r improved e x p e r i m e n t a l d e s i g n . Busman* 
w h i l s t p o i n t i n g o u t t h a t t h e r e i s disagreement over l e v e l s 
o f a n x i e t y and t h e a b i l i t y o f champions t o c o n t r o l t h e i r 
emotions s t a t e s t h a t t h e r e i s some b a s i c agreement r e g a r d i n g 
p e r s o n a l i t y t r a i t s o f some a t h l e t i c groups s u g g e s t i n g t h a t 
they a r e , or have t h e need t o be, more a g g r e s s i v e , have 
e x c e p t i o n a l f e e l i n g s o f s e l f assurance, and, i n team s p o r t s , 
t e n d t o be more e x t r o v e r t e d . 
2 
Hendry a f t e r r e v i e w i n g some of t h e r e c e n t s t u d i e s o f 
t h e r e l a t i o n s h i p o f p e r s o n a l i t y w i t h s p o r t i n g and s c h o l a s t i c 
success s t a t e s t h a t w h i l s t i t may be an over s i m p l i f i c a t i o n 
o f e x i s t i n g evidence: 
t h e r e seems t o be a r e l a t i o n s h i p between 
achievement and success b o t h s c h o l a s t i c and 
s p o r t i n g , and s t a b i l i t y w i t h t h r u s t f u l 
e x t r a v e r s i o n , p a r t i c u l a r l y i n adolescence." 
A p a r t f r o m t h e f r e q u e n t l y mentioned d i f f e r e n c e s i n 
use o f measuring i n s t r u m e n t s , o f c l a s s i f i c a t i o n o f groups 
and l a c k of c o n t r o l over a s u f f i c i e n t number o f v a r i a b l e s 
two o t h e r f e a t u r e s are v e r y e v i d e n t i n t h e s t u d i e s 
r e p o r t e d i n t h i s c h a p t e r . The f i r s t i s t h a t t h e m a j o r i t y 
o f s t u d i e s haveLbeen o f a d u l t groups and t h e second i s 
t h a t v e r y few a t t e m p t s have been made a t l o n g i t u d i n a l 
Busman, O p . c i t . , p.63. 
^L.B.Hendry, "Some N o t i o n s i n P e r s o n a l i t y and S p o r t i n g 
A b i l i t y : C e r t a i n Comparison w i t h S c h o l a s t i c Achievement", 
Quest, 13 (January 1970), p.64. 
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s t u d i e s i n t h i s a r e a , i n o t h e r v/ords t h e s t u d i e s have 
e n q u i r e d i n t o whether p e r s o n a l i t y d i f f e r e n c e s do e x i s t 
between c o m p e t i t o r s and n o n - c o m p e t i t o r s o r between d i f f e r e n t 
l e v e l s o f c o m p e t i t i v e success b u t have n o t a t t e m p t e d t o 
d i s c o v e r i f any such d i f f e r e n c e s have been a f f e c t e d t h r o u g h 
p a r t i c i p a t i o n i n c o m p e t i t i v e s p o r t or whether i t i s more 
s i m p l y a case t h a t persons a l r e a d y p o s s e s s i n g c e r t a i n 
p e r s o n a l i t y c h a r a c t e r i s t i c s are drawn towards p a r t i c u l a r 
s p o r t i n g p u r s u i t s . 
One s t u d y t h a t d i d l o o k a t t h e p o s s i b i l i t y of 
p e r s o n a l i t y change was conducted by Kane*. I n one s e c t i o n 
o f a l a r g e r s t u d y he compared t h e p r o f i l e s o f 75 p h y s i c a l 
e d u c a t i o n s p e c i a l i s t s on 16PF a t t h e b e g i n n i n g and end 
of t h e i r t h r e e year course a t c o l l e g e . D u r i n g t h e t h r e e 
years some o f these s t u d e n t s would be p u r s u i n g t h e i r own 
p a r t i c u l a r c o m p e t i t i v e i n t e r e s t s i n a d d i t i o n t o t h e i r s t u d y 
o f p h y s i c a l e d u c a t i o n . The p r o f i l e s were analysed by a 
m u l t i p l e d i s c r i m i n a n t a n a l y s i s which d i d n o t r e s u l t i n a 
d i s c r i m i n a n t f u n c t i o n between t h e two p r o f i l e s . Kane s t a t e d : 
"There i s no c a n o n i c a l v a r i a t e which s i g n i f i c a n t l y 
d i s c r i m i n a t e s between t h e 1964 p e r s o n a l i t y 
p r o f i l e and t h e 1967 p e r s o n a l i t y p r o f i l e o f men 
s p e c i a l i s t s and i t i s concluded t h a t no 
demonstrable change t o o k p l a c e f o r t h e group as 
a whole, i n d i c a t i n g ( w i t h i n t h e l i m i t s o f t h e 
p r e s e n t i n v e s t i g a t i o n ) t h a t no g e n e r a l p e r s o n a l i t y 
change i s l i n k e d w i t h l o n g t e r m i n v o l v e m e n t i n 
p h y s i c a l a c t i v i t i e s , games and g e n e r a l a t h l e t i c s . " 
T h i s s t u d y s h o u l d be commended as one o f t h e few a t t e m p t s 
a t a l o n g i t u d i n a l a n a l y s i s . However, i t would perhaps be 
J.E.Kane, " P e r s o n a l i t y i n R e l a t i o n t o P h y s i c a l 
A b i l i t i e s and Physique", Ph.D. T h e s i s , U n i v e r s i t y o f London, 
1968, p.329. 
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more reasonable t o expect t h a t p e r s o n a l i t y c h a r a c t e r i s t i c s 
would be more l i k e l y t o be i n f l u e n c e d by a c o m p e t i t i v e 
environment a t a younger age, i . e . d u r i n g t h e f o r m a t i v e 
y e a r s o f c h i l d h o o d and adolescence. 
Commenting on t h i s r e s e a r c h and on a s m a l l e r s t u d y 
conducted by h i r a s e l f Dimsdale^" suggested t h a t t h e 
i n d i c a t i o n i s t h a t an i n d i v i d u a l ' s p e r s o n a l i t y i s shaped i n 
th e e a r l y y e a r s o f c h i l d h o o d and l a t e r becomes more 
r e s i s t a n t t o change. He recommended t h a t l o n g i t u d i n a l 
s t u d i e s s h o u l d be undertaken t o c l a r i f y t h i s . 
The d e s i r a b i l i t y o f l o n g i t u d i n a l s t u d i e s has been 
emphasised by s e v e r a l w r i t e r s . 
2 
Takala p o i n t e d out t h a t i n f a c t v e r y few s t u d i e s are 
a v a i l a b l e i n which some causal r e l a t i o n s h i p between s p o r t s 
a c t i v i t y and p e r s o n a l i t y have been analysed and t h a t a 
c o n c l u s i o n can be drawn from c r o s s s e c t i o n a l s t u d i e s o n l y 
on c o r r e l a t i o n between p e r s o n a l i t y t r a i t s and motor a b i l i t y 
s c o res or o t h e r c o r r e s p o n d i n g d a t a . He s t a t e d : 
" L o n g i t u d i n a l s t u d i e s o f e x p e r i m e n t a l and c o n t r o l 
groups....... are r e q u i r e d b e f o r e t h e l a t e n t causal 
f a c t o r s can be found. I t seems p o s s i b l e t o p l a n 
s y s t e m a t i c a l and a n a l y t i c a l s t u d i e s i n which t h e 
more t r a n s i e n t and permanent p e r s o n a l i t y changes 
or t r a n s f e r e f f e c t s due t o p h y s i c a l t r a i n i n g are 
examined....„" 
C a t t e l l had e a r l i e r s t a t e d t h a t among r e s e a r c h he would 
A l a n G.Dimsdale, "An i n v e s t i g a t i o n i n t o t h e P e r s o n a l i t y 
P r o f i l e s o f a Group o f P h y s i c a l E d u c a t i o n S t u d e n t s " , B r i t i s h 
J o u r n a l o f P h y s i c a l E d u c a t i o n 1:3 (May 1970), p. 
2 
T a k a l a , l o c . c i t . 
3 
Raymond B . C a t t e l l , "Some P s y c h o l o g i c a l C o r r e l a t i o n s 
o f P h y s i c a l F i t n e s s and Physique", i n E x e r c i s e and F i t n e s s , 
Chicago, The A t h l e t i c I n s t i t u t e , 1960, p.147. 
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l i k e t o see were " p e r s o n a l i t y t e s t s and r e - t e s t s on e x p e r i m e n t a l 
and c o n t r o l groups w h i l s t t h e former are und e r g o i n g a l o n g 
p e r i o d o f p h y s i c a l t r a i n i n g o " 
Wore r e c e n t l y F a u l k n e r * l i s t i n g the r e s e a r c h t h a t he 
co n s i d e r e d s h o u l d be c a r r i e d o u t s t a t e d : 
" L o n g i t u d i n a l s t u d i e s on the e f f e c t o f l o n g - t e r m 
swim programmes on the p e r s o n a l i t y and o t h e r 
p s y c h o l o g i c a l c h a r a c t e r i s t i c s o f th e p a r t i c i p a n t s 
a r e o f t h e utmost importance <»" 
T h i s p r e s e n t s t u d y i s an a t t e m p t t o i n v e s t i g a t e whether 
i n v o l v e m e n t i n a h i g h l y c o m p e t i t i v e swimming environment of 
t h r e e seasons d u r a t i o n has any measurable e f f e c t on the 
p e r s o n a l i t y o f boys aged t w e l v e t o f o u r t e e n y e a r s . 
John A.Faulkner, Uhat Research T e l l s t h e Coach about 
Swimming, Washington, B.C., A.A.H.P.E.R., 1967, p„30. 
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CHAPTER I I I 
RESEARCH PROCEDURES 
I n Chapter 3 the procedures which were followed i n the 
experimental p a r t of t h i s study are described. They are 
presented i n the f o l l o w i n g s e c t i o n s : 
S e l e c t i o n of S u b j e c t s . 
hatching of Competitive and Control Groups. 
The Assessment of P e r s o n a l i t y . 
S e l e c t i o n of Method of Measurement. 
Comparison of the C a t t e l l and Eysenck Approach to P e r s o n a l i t y 
Measurement. 
C o l l e c t i o n of Data. 
A n a l y s i s of Data. 
S t a t i s t i c a l Procedures Used. 
Where appropiate the t h e o r e t i c a l background and experimental 
evidence from previous s t u d i e s which support the procedures 
followed i n the present study, are included i n the d i s c u s s i o n . 
S e l e c t i o n of Subjects. 
Competitive Group 
The s u b j e c t s s e l e c t e d for the competitive group were 
boys who competed r e g u l a r l y as i n d i v i d u a l competitors i n the 
n a t i o n a l l y - o r g a n i s e d Amateur Swimming A s s o c i a t i o n Age Group 
Competition. The group included boys from the f o l l o w i n g 
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swimming clubs i n the N.E. D i s t r i c t of the A.SdA., t h a t i s , 
i n the counties of Northumberland, Durham and Yor k s h i r e : 
Barnsley Schools S.A., Bradford and D i s t r i c t A.S.A., Bradford 
Grammar school, Consett, Darlington, Doncaster, Eston, 
F e l l i n g , Gateshead, Harrogate., Hartlepools, H a l i f a x , Heaton, 
Huddersfield Baths, Huddersfield Schools S.A., Hull Olympic, 
Leeds C e n t r a l , Middlesbrough, Skiptpn, Stanley, Sunderland, 
uhickham and York C i t y . 
The t o t a l competitive group comprised two sub-groups, 
Group A included boys who had competed i n the competition as 
11 year olds i n the 1966 season, that i s boys born i n 1955, 
and who were competing i n the 12 year old age group during 
the 1967 season, when they were f i r s t t e s t e d . T h i s group ivas 
r e t e s t e d i n 1968 and i n 1969« Group B included boys who had 
competed as 11 year olds i n 1967, th a t i s boys born i n 1956 
and who were competing i n the 12 year old age group during 
the 1968 period, when they were f i r s t t e s t e d . T h i s group was 
r e t e s t e d i n 1969 and 1970. 
Approximately 90/j> of a l l the boys who competed as 12 
year olds i n 1967 and i n 1968 i n the N.E. Q i s t r i c t of the 
A.S.A. took part i n the study. The s t r e n g t h of Age Group 
Competitive swimming i n the d i s t r i c t can be judged from the 
f a c t that the d i s t r i c t team f i n i s h e d second of the f i v e A.S.A. 
d i s t r i c t s i n the n a t i o n a l championships i n f i v e s u c c e s s i v e 
y e a r s f ollowing the i n c e p t i o n of the competition at n a t i o n a l 
l e v e l . There appeared to be sound reasons for accepting t h a t 
the boys taking part i n the study were a f a i r sample of age 
group swimmers i n England. 
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Age group swimmers were chosen as the competitive group 
fo r s e v e r a l reasons. I n the f i r s t i n s t a n c e i t was the 
considered judgement of the r e s e a r c h e r that competitive 
swimming g e n e r a l l y was both the most high l y organised and 
i n t e n s i v e l y pursued sport at the age range being studied-
T h i s judgement was supported by each of s e v e r a l men prominent 
i n the f i e l d of P h y s i c a l Education and Recreation to whom 
the r e s e a r c h e r had posed the question " I n which sport do 
you consider th a t boys aged 11=14 are under the most i n t e n s t i v e 
competition?" I n a d d i t i o n , swimming i s the only sport where 
l a r g e numbers of boys take p a r t i n r e g u l a r i n d i v i d u a l 
competition at the age of twelve and below. F i n a l l y s i n c e 
age group swimming programmes e x i s t i n many c o u n t r i e s i t 
might prove p o s s i b l e f o r c r o s s reference to take place should 
s i m i l a r s t u d i e s be undertaken i n other countries.. 
The'competitiveness' of the boys i n the study can be 
gauged from the number of r a c e s swum and the amount of 
t r a i n i n g undertaken. These of course vary w i t h i n the group 
but t y p i c a l are competitors numbers 11A, 18A, 19A, 36A-, 4QA 
and 7QA- whose coaches l i s t e d twenty galas per season and 
t r a i n i n g four to f i v e evenings a week for one hour each 
s e s s i o n . Some recorded more than t h i s and number 61A recorded 
t h i r t y - f i v e g a l a s not taking account of school events, and 
t r a i n i n g s i x days a week f o r 1-J hours each. A l l these 
s t a t i s t i c s r e f e r to swimmers when they were competing as 
12 year olds. 
The age range being s t u d i e d i s from 11+ to 14+, th a t i s 
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boys competing as 12 year o l d s , 13 year olds and 14 year 
olds, corresponding i n terms of school age to the upper 
end of Primary school and the f i r s t three y e a r s of Secondary 
s c h o o l o There were reasons f o r the choice of t h i s age 
range. I n the f i r s t i n s tance i t r e p r e s e n t s the age over 
which much controversy has taken p l a c e with regard to the 
d e s i r a b i l i t y of competition. When the study was being-
planned the youngest age group competing at n a t i o n a l l e v e l 
wac 11 y e a r s . By taking the group who had competed at 
i l . y e a r s and t e s t i n g them when they were competing as 
12 year olds there was some evidence that these s u b j e c t s 
may be l i k e l y to s t a y i n competition during the period 
of the study, thus reducing the l i k e l i h o o d of s u b j e c t wastage. 
12 year o ld boys was a p r a c t i c a l p r o p o s i t i o n with regard 
to the t e s t i n g of boys i n the c o n t r o l group s i n c e they 
could be t e s t e d i n t h e i r f i r s t year of secondary school, 
thus e l i m i n a t i n g the d i f f i c u l t y of t r y i n g to follow through 
boys from Primary school once they had t r a n s f e r r e d to 
d i f f e r e n t secondary schools. By completing the study when 
boys are at the end of t h e i r t h i r d year i n secondary s c h o o l , 
t e s t i n g i s completed before the boys are s u b j e c t to 
pr e s s u r e s due to f i n a l p reparation f o r , and taking of, 
n a t i o n a l examinations such as G.C.E. and C.S.E. 
The age range being s t u d i e d does of course coincide 
with the onset of puberty and the adolescent period, a 
period during which s t u d i e s have shown that temperamental 
changes do take p l a c e . Norms of the Junior Eysenck P e r s o n a l i t y 
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1 
Inventory i l l u s t r a t e an i n c r e a s e i n the s c o r e s f o r 
e x t r a v e r s i o n f o r boys i n t h i s age range p a r t i c u l a r l y from 
the age of 12 years to 13 y e a r s . I n c o n t r a s t the scores 
2 
f o r neuroticism are f a i r l y constant. Banik reviewing 
t h e o r i e s of adolescence propounded by S h e r i f and C a n t r i l , 
Snygg and Combs, Symonds and Ausubel s t a t e d t h a t adolescence, 
which he defined as 10-16, could be described as a period 
of t r a n s i t i o n i n the b i o - s o c i a l s t a t u s of the i n d i v i d u a l . 
He continued: 
" I t i s a period when marked changes take place 
i n d u t i e s , p r i v i l e g e s , s t a t u s , s o c i a l and 
economic r o l e s and r e l a t i o n s with others. I t 
i n d i c a t e s the beginning of the assumption of 
the a d u l t b i o l o g i c a l and s o c i a l sex r o l e . I t 
i s a period when the i n d i v i d u a l i s confronted 
with a new s e t of s o c i a l demands and expectations. 
Under such conditions changes i n a t t i t u d e s 
towards s e l f , parents a u t h o r i t y and peers are 
sure to occur. New. a s p i r a t i o n s are generated, 
new standards of behaviour are c o n s t i t u t e d and 
new ways of l e a r n i n g are being adopted. I n 
short adolescence can be viewed as a period of 
extensive p e r s o n a l i t y r e o r g a n i s a t i o n or 'ego 
reorganisation'„ 
3 
I n Banik's c r o s s s e c t i o n a l study of f r u s t r a t i o n and 
aggression of 456 boys aged 10-16 the Rosenzweig P i c t u r e 
F r u s t r a t i o n Study and a s p e c i a l l y constructed questionnaire 
were used as the measuring instruments. I t was found t h a t 
amounts of f r u s t r a t i o n and aggression v a r i e d as between age 
groups and both reached t h e i r h i ghest l e v e l s i n 13 year old 
'''Sybil B.G.Eysenck, Manual of the Junior Eysenck 
P e r s o n a l i t y Inventory, London, U n i v e r s i t y of London P r e s s , 
1966, pp.6=7. 
2 
S.N.Banik, "A Study of F r u s t r a t i o n and Aggression i n 
Adolescent Boys", Ph.D. T h e s i s , U n i v e r s i t y of B r i s t o l , 1964, 
p. 16. 
^ I b i d , p.167. 
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boys and f e l l to lower l e v e l s among the older boys. 
N e s b i t t * i n v e s t i g a t e d the development of c h a r a c t e r 
i n t e g r a t i o n i n c h i l d r e n aged 9-14 y e a r s . He considered 
c h a r a c t e r to be an aspect of p e r s o n a l i t y d e f i n i n g i t as 
".....an acquired o r g a n i s a t i o n of o r e c t i c elements i n 
p e r s o n a l i t y r e s u l t i n g i n consistency of w i l l e d or voluntary 
a c t i o n " . From the r e s u l t s of h i s study of 420 c h i l d r e n 
2 
i n three groups, 9-2-10-J, ll4--12-|-, 13-£~14-|, Nesbitt concluded 
h i s r e s e a r c h had given l i m i t e d support to the p r o p o s i t i o n 
t h a t as they grow older c h i l d r e n show greater consistency 
of conduct and have i n c r e a s i n g i n t e g r a t i o n of c h a r a c t e r . 
He suggested th a t such change occurs as a r e s u l t of 
environmental i n f l u e n c e which may be nothing more than the 
urges to conformity present i n the community which become 
more e f f e c t i v e the longer they are at work. 
Accepting t h a t change i n p e r s o n a l i t y was l i k e l y to 
occur during the age span of the boys i n the study the 
o b j e c t was to determine whether there were d i f f e r e n c e s i n 
such changes between the competitive group and a c o n t r o l 
group, and whether the changes were i n the same d i r e c t i o n as 
other s t u d i e s suggest. 
Control Group 
I n number the c o n t r o l group equalled that of the com-
p e t i t i v e group s i n c e each member of the l a t t e r was matched 
J. E . N e s b i t t , "The Development of Character I n t e g r a t i o n 
i n C h i l d r e n Aged from Nine to Fourteen Years", Ph.D. T h e s i s , 
U n i v e r s i t y of Manchester, 1962, p.17. 
2 I b i d , pp.167=169. 
121 
with a boy i n the c o n t r o l group. The group co n s i s t e d of 
boys who, w h i l s t taking p a r t i n a normal p h y s i c a l education 
programme i n schools, did not take part i n i n d i v i d u a l 
competitive s p o r t s . The boys i n the co n t r o l group were 
from the fol l o w i n g schools: Bede H a l l , Billingham; 
Brinkburn County Secondary, South S h i e l d s ; Chuter Ede 
Secondary, South S h i e l d s ; Davy H a l l , Billingham; Durham 
Johnston Grammar; Adwick School, Doncaster; Salendine 
Nook, Huddersfield; and Shildon Sunnydale Secondary. 
For the c o n t r o l group to match with competitors 686 
s u b j e c t s were t e s t e d . From these were s e l e c t e d boys who 
most c l o s e l y matched boys i n the competitive group. 
Since a large number of s u b j e c t s x^ere required f or matching 
purposes i t was obviously necessary to draw s u b j e c t s from 
s e v e r a l s c h o o l s . Furthermore i t was considered sound 
experimental procedure to do so. Studies where i n t e r v i e w s 
or q u e s t i o n n a i r e s have been u t i l i s e d with s u b j e c t s drawn 
from a s i n g l e i n s t i t u t i o n have been s u b j e c t to c r i t i c i s m . 
Shipman'*' f o r i n s t a n c e has c r i t i c i s e d i n v e s t i g a t o r s i n such 
a s i t u a t i o n f or ignoring environmental i n f l u e n c e s on 
i n d i v i d u a l response and suggested that g e n e r a l i s a t i o n s 
may be impossible i f the r e s u l t s of a re s e a r c h study r e f l e c t 
the s o c i a l system or pr e s s u r e s of a s i n g l e i n s t i t u t i o n . 
M.D.Shipman, "Environmental I n f l u e n c e s on Response 
to Questionnaires", B r i t i s h J o u r n a l of Educational 
Psychology 37,1 (February 1967), pp.54-57. 
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E l i m i n a t i o n of Su b j e c t s from the Groups 
Since the r e l i a b i l i t y of response by the s u b j e c t s to 
p e r s o n a l i t y q u e s t i o n n a i r e s was e s s e n t i a l a l l boys who 
scored above four on the l i e s c a l e of Junior Eysenck 
P e r s o n a l i t y Inventory were e l i m i n a t e d . The l i e s c a l e 
norm f o r 11 year old boys on t h i s t e s t i s 4.792. The s c a l e 
i s designed to measure the tendency of c h i l d r e n to d i s t o r t 
t h e i r t e s t responses by claiming an u n l i k e l y degree of 
moral p e r f e c t i o n . Commenting on the i n t e r p r e t a t i o n of a 
l i e s c a l e i n an instrument comparable to that used i n t h i s 
study Gibson* p o s t u l a t e d that every l i e score could 
represent e i t h e r d e l i b e r a t e m i s r e p r e s e n t a t i o n of the f a c t s 
about known s e l f or t r u t h f u l r e p o r t of unusually good 
behaviour. Thus there was the p o s s i b i l i t y that some s u b j e c t s 
e l i m i n a t e d i n t h i s process may have been unusually w e l l -
behaved boys. Such wastage was considered to be worthwhile 
i n the i n t e r e s t s of obtaining r e l i a b l e t e s t responses from 
the groups. 
Number of Su b j e c t s i n the Groups 
Competitive Group 
The A group i n i t i a l l y numbered 72 of whom 54 remained 
i n the study to the age of 14 y e a r s . The B group i n i t i a l l y 
numbered 69 of whom 52 remained i n the study to the age of 
14 y e a r s . The t o t a l Competitive group ( T ) , t h e r e f o r e 
H.B.Gibson, "A l i e s c a l e for the Junior Maudsley 
P e r s o n a l i t y Inventory", B r i t i s h Journal of Educ a t i o n a l 
Psychology, 34, 1964, p.121. 
123 
numbered 106» 
Control Group 
The c o n t r o l group equalled the competitive group i n 
numbers, i . e . 106. Reserve c o n t r o l s were brought i n t o the 
study to r e p l a c e o r i g i n a l c o n t r o l s who f e l l out of the 
study, u s u a l l y due to moving to a d i f f e r e n t area. 
S u c c e s s f u l Competitive Group 
T h i s group comprised those boys who had e i t h e r been 
placed i n the f i r s t three i n a county championship and/or 
had reached the f i n a l of a N„L£. D i s t r i c t championship, and 
was 35 i n number. Included i n t h i s group were f i v e boys 
who had reached the f i n a l i n t h e i r event i n the National Age 
Group Championships and/or E n g l i s h Schools Swimming 
A s s o c i a t i o n Championships, two of whom were n a t i o n a l 
champions a t t h e i r age. 
Unsuccessful Competitive Group 
T h i s group comparable i n number to the s u c c e s s f u l 
group, i . e . 35, c o n s i s t e d of boys who had the slowest times 
of the group of boys who had never reached a county or 
d i s t r i c t f i n a l . 
Competitive Drop Out Group 
Of the 35 competitors who did not complete the three 
annual t e s t s seven had moved away from the N.E., two had 
given up swimming on medical advice (perforated ear drums) 
which meant tha t there were 26 s u b j e c t s who were c l a s s i f i e d 
The procedure of adding together two or more sub 
groups i n t o a t o t a l group i s a recognised procedure i n 
educational r e s e a r c h . I t has been used f o r i n s t a n c e i n 
the compilation norm t a b l e s f o r the J u n i o r Eysenck P e r s o n a l i t y 
Inventory and i n the Lo n g i t u d i n a l Medford Growth Study. 
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as competitive drop outs. 
Matching of Competitive and Control Groups 
Each boy from the competitive group was matched with 
a boy from the co n t r o l group i n terms of chronological and 
mental age, s o c i a l background and p h y s i c a l c a p a c i t y . 
Chronological Age 
The procedure adopted was comparable to t h a t used i n 
the Medford Growth Study* where reasonable homogenity of 
groups i n terms of chr o n o l o g i c a l age was considered to have 
been obtained when the s u b j e c t s i n a group were born w i t h i n 
a four-month span. I n t h i s present study each boy i n the 
competitive group was matched with a co n t r o l who had not 
more than four months d i f f e r e n c e i n h i s date of b i r t h . 
Mental Age 
Mental age was considered to be matched when there 
was not a greater d i f f e r e n c e than four months between a 
competitive s u b j e c t and h i s c o n t r o l . T h i s was obtained by 
2 
a comparison of sc o r e s on the Mental A b i l i t y T e s t used, a 
d i f f e r e n c e of not more than two po i n t s i n d i c a t e d that 
there was not more than four months d i f f e r e n c e i n mental 
age. 
H.Harrison C l a r k e , "The Medford Oregon Boys Growth 
Study, I n i t i a l C o ntributions and I m p l i c a t i o n s " , Curriculum 
B u l l e t i n , 238:XIX, November 1968, ed. Hugh B.t/ood, Eugene, 
School of Education, U n i v e r s i t y of Oregon, p . L 
Arthur S.Otis, Manual, O t i s Quick Scoring Mental 
A b i l i t y T e s t s , London, George G.Harrop, p.8. 
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I n a study by Hclntosh of t h i r t e e n thousand boys and 
g i r l s i n Comprehensive schools i n London who had been 
a l l o c a t e d to f i v e a b i l i t y groups on entry based on the 
r e s u l t s of an i n t e l l i g e n c e t e s t and attainment t e s t s , i t 
was found t h a t membership of the top a b i l i t y group gave an 
enhanced l i k e l i h o o d of membership of school r e p r e s e n t a t i v e 
s p o r t s teams as compared to the lowest a b i l i t y groups. Whilst 
he considered th a t h i s i n v e s t i g a t i o n had e s t a b l i s h e d t h a t 
boys and g i r l s with high mental a b i l i t y dominate the school 
2 
r e p r e s e n t a t i v e teams Mcintosh was c a r e f u l to point out 
that t h i s did not mean that c h i l d r e n of low mental a b i l i t y 
cannot succeed i n competitive spor t , nor was any cau s a l 
r e l a t i o n s h i p suggested. The causes indeed could w e l l be 
complex. 
With 330 secondary sciiool boys aged 14-15 Boulton 
i n v e s t i g a t e d the r e l a t i o n s h i p between mental a b i l i t y , as 
i n d i c a t e d by streaming; games a b i l i t y as i n d i c a t e d by 
team s e l e c t i o n ; and physique, measured by a width/height 
index. He concluded that the more g i f t e d a boy i s 
academically and i n physique, the more l i k e l y he i s to do 
w e l l i n school s p o r t s . 
P.C.Mcintosh, " P h y s i c a l Education and Success i n Sport", 
The I n t e r n a t i o n a l Olympic Academy 5, Athens, Helenic 
Olympic Committee, 1965, pp.160-170. 
2 I b i d , p.170. 
S.MoBoulton, " R e l a t i o n s h i p s Between Mental A b i l i t y , 
Physique and Various Competitive Games A c t i v i t i e s oi* 
Adolescent Boys", Research Papers i n P.E., 3, 1966, 
pp.3-13. 
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S t a r t a l s o studied the r e l a t i o n s h i p of i n t e l l i g e n c e 
to games performance. With 180 Grammar school boys aged 
12-15 he found no s i g n i f i c a n t r e l a t i o n s h i p between games 
performance and streaming A - E based on annual academic 
exams. T h i s group, of course, was very d i f f e r e n t to t h a t 
of the Mcintosh study s i n c e i t was a s e l e c t e d group i n 
terms of i n t e l l i g e n c e and would correspond with the upper 
a b i l i t y group of the Mcintosh enquiry. 
A p o s i t i v e r e l a t i o n s h i p between i n t e l l e c t u a l s t a t u s 
and s o c i a l emotional s t a t u s ( r = .355 s i g n i f i c a n t at .01) 
2 
was found by Brown and Trachtman who studied f i f t y - s e v e n 
12 year old boys. They used the C a l i f o r n i a T e s t of Mental 
Maturity and the Metropolitan Achievement Tes t , the 
C a l i f o r n i a T e s t of P e r s o n a l i t y , the Haggerty-Olson-Wickman 
S c a l e and Teacher Hatings as t h e i r measuring instruments. 
Regarding i n t e r - r e l a t i o n s h i p of i n t e l l i g e n c e to 
p e r s o n a l i t y Eysenck and "Jhite s t a t e d that i t i s u s u a l l y 
maintained that i n t e l l i g e n c e i s s t a t i s t i c a l l y independent 
of p e r s o n a l i t y f a c t o r s such as n euroticism and e x t r a v e r s i o n . 
They suggested, however, t h a t i t would be unwise to equate 
s t a t i s t i c a l independence with l a c k of i n t e r a c t i o n and 
K.B.Start, "The R e l a t i o n s h i p Between the Games 
Performance of a Grammar School Boy and h i s I n t e l l i g e n c e 
and Streaming", S c o t t i s h B u l l e t i n of P h y s i c a l Education, 
1:.3 ( J u l y 1964) pp.83-87. 
oscoe Brown J r . and A l v i n Trachtman, "A Study of 
I n t e r - r e l a t i o n s h i p s between P h y s i c a l , I n t e l l e c t u a l , S o c i a l 
and Emotional Development of Elementary School Boys and 
G i r l s " , Mimeographed report, New York, p.6. 
H.J.Eysenck and P.O.V/hite, " P e r s o n a l i t y and the 
Measurement of I n t e l l i g e n c e " , B r i t i s h Journal Educational 
Psychology, 34.2 (June 1964), pp.197=202. 
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pointed out tha t most s t u d i e s had used s t a t i s t i c a l methods 
based on product moment c o r r e l a t i o n s , thus setting-
orthogonality equal to l i n e a r independence and f a i l i n g to 
allow f o r the p o s s i b i l i t y of c u r v i l i n e a r r e g r e s s i o n . They 
concluded that the theory of l i n e a r independence between 
c o g n i t i v e and non-cognitive f a c t o r s may have to be supplemented 
by one s t r e s s i n g non-linear dependence and i n t e r a c t i o n . 
I n t e l l i g e n c e has been shown to be a major f a c t o r 
i n f l u e n c i n g l e v e l of achievement motivation, which Atkinson''' 
has described as being a d i s p o s i t i o n which might be conceived 
as "a c a p a c i t y for t a k i n g p r i d e i n accomplishment 1 1. 
2 
J a y a s u r i y a found that i n general the higher the i n t e l l i g e n c e 
of an adolescent boy the higher the l e v e l of achievement 
motivation and when i n t e l l i g e n c e was held constant s o c i a l 
c l a s s d i f f e r e n c e s i n l e v e l of achievement motivation became 
i n s i g n i f i c a n t . His f i n d i n g s were d u p l i c a t e d with boys and 
g i r l s aged 9=11, by Bruckman who found a s i g n i f i c a n t (.01) 
r e l a t i o n s h i p between i n t e l l i g e n c e and l e v e l of achievement 
motivation. 
With the evidence of r e l a t i o n s h i p s of mental a b i l i t y 
and s p o r t i n g prowess with s o c i a l emotional s t a t u s , with 
l e v e l of achievement motivation and the p o s s i b i l i t y of 
*J.W.Atkinson, An I n t r o d u c t i o n to Motivation, P r i n c e t o n , 
Van Nostrand, 1964, p.241. 
^D.L.Jayasuriya, "Study of Adolescent Ambition L e v e l 
of A s p i r a t i o n and Achievement Motivation", Ph.D. T h e s i s , 
U n i v e r s i t y of London, 1960, p.268. 
I d e l R.Bruckman, "The R e l a t i o n s h i p Between Achievement 
Motivation and Sex, Age, S o c i a l C l a s s , School Stream and 
I n t e l l i g e n c e " , B r i t i s h Journal S o c i a l C l i n i c a l Psychology, 5, 
1966, p.211. 
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c u r v i l i n e a r r e l a t i o n s h i p between mental a b i l i t y and aspects 
of p e r s o n a l i t y i t was considered necessary to hoicl mental 
a b i l i t y constant between members of the competitive and 
con t r o l groups. 
S o c i a l Background 
The environmental background of the two groups was held 
as constant as p o s s i b l e . 
Competitors from Northumberland and Durham were matched 
with boys l i v i n g i n the same a r e a . S i m i l a r l y those 
competitors from the West Riding and South Yorkshire area 
were matched with boys from t h a t area. 
The type of education the boys were pursuing was held 
constant. Those undertaking courses leading to more 
academic type examinations were matched with boys pursuing 
a s i m i l a r academically biased programme. Those boys 
pursuing a l e s s rigorous academic education were matched 
with boys from a s i m i l a r type of school. 
Boys i n each group were matched i n terms of broad 
c l a s s i f i c a t i o n s of p a r e n t a l occupation. 
The i n f l u e n c e of environment on p e r s o n a l i t y t r a i t s was 
d i s c u s s e d by Warburton and Kane*. They s t a t e d that the 
r e l a t i v e c o n t r i b u t i o n of gen e t i c , environmental and 
i n t e r a c t i o n f a c t o r s on human t r a i t v a l ues i s normally 
argued on the b a s i s of Mendelian e v a l u a t i o n of the gene 
c o n t r i b u t i o n to a p a r t i c u l a r t r a i t , or by the s t a t i s t i c a l 
Frank Y7. tfarburton and John3E.Kane, " P e r s o n a l i t y 
Related to Sport and P h y s i c a l A b i l i t y " , Readings i n P h y s i c a l 
Education, Ed. J.E.Kane, London, P.E.A., 1966, p.62. 
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device of va r i a n c e a n a l y s i s . On the b a s i s of the l a t t e r 
technique i t i s commonly taken t h a t about 20% of the 
v a r i a b i l i t y i n i n t e l l i g e n c e i s due to environment. S i m i l a r l y 
i t can be s a i d that approximately two-thirds of the va r i a n c e 
i n e x t r a v e r s i o n and neuroticism i s due to environmental 
i n f l u e n c e . I n c o n t r a s t i n Parmia the h e r e d i t a r y determination 
i s almost as high f o r i n t e l l i g e n c e . 
V*ith regard to type of education, s t u d i e s have i l l u s t r a t e d 
d i f f e r e n c e s i n t r a i t s d i s p l a y e d by boys attending the more 
academically o r i e n t a t e d Grammar Schools and those attending 
Secondary Modern Schools. 
C g l l a r d and Goodfellow* who administered the Junior 
Maudsley P e r s o n a l i t y Inventory to over three and a h a l f 
thousand boys i n Grammar, Secondary Modern and Comprehensive 
schools i n S.V/. England found no s i g n i f i c a n t d i f f e r e n c e s 
between groups of p u p i l s attending the d i f f e r e n t types of 
school on the e x t r a v e r s i o n s c a l e but the Grammar School 
boys both i n r u r a l and urban areas were s i g n i f i c a n t l y lower 
on neuroticism than were Secondary Modern boys. The score 
f o r boys attending Comprehensive schools f e l l between the 
other two. They s t a t e d that the f i n d i n g s of t h e i r enquiry 
l e d to the conclusion that n e u r o t i c i s m s c o r e s of school-
boys r e f l e c t f a i l u r e or su c c e s s i n s e l e c t i o n for Grammar 
schools with a gene r a l l y lower neuroticism score among 
Grammar school p u p i l s as a whole. 
M.Pauline C e l l a r d and C h r i s t i n e N.Goodfellow, 
"Neuroticism and E x t r a v e r s i o n i n Schoolboys as Measured by 
the J u n i o r Maudsley P e r s o n a l i t y Inventory", B r i t i s h J o u r n a l 
of E d u c a t i o n a l Psychology, 32,3 (November 1962), pp.241-250. 
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1 Banik found that boys from Grammar schools showed 
more f r u s t r a t i o n and aggression than boys from Secondary 
Modern schools with the scores of boys from Comprehensive 
schools coming somewhere between. He suggested that a 
p o s s i b l e reason may be that Grammar school boys face heavy 
competition f o r b e t t e r r e s u l t s and have fewer o u t l e t s f o r 
expre s s i n g t h e i r aggressive f e e l i n g s than do the Secondary 
Modern boys where more emphasis i s placed on extra-academic 
a c t i v i t i e s . 
2 
Bene fouod that Grammar school boys had l e s s p o s i t i v e 
f e e l i n g s than did Secondary Modern boys. She too s t a t e d 
t h a t the former were under g r e a t e r p r e s s u r e s , f e l t more 
f r u s t r a t e d and consequently d i s p l a y e d fewer p o s i t i v e 
a t t i t u d e s . 
Musgrove -working with boys from Grammar, Secondary 
Modern and Tec h n i c a l schools s t a t e d that i t i s experience 
of a p a r t i c u l a r type of i n s t i t u t i o n r a t h e r than pre e x i s t i n g 
p e r s o n a l i t y t r a i t s or s o c i a l background which promotes or 
reduces c o n f l i c t s i n adolescent boys. He concluded tha t 
Grammar schools which make: 
"extreme demands upon t h e i r p u p i l s and emphasise 
t h e i r dependence and p r o t r a c t e d e x c l u s i o n from 
f u l l involvement i n adult a f f a i r s may induce 
E. Bene, "The Objective Use of a P r o j e c t i v e Technique, 
I l l u s t r a t e d by a Study of the D i f f e r e n c e s i n A t t i t u d e s 
Between P u p i l s of Grammar Schools and Secondary Modern Schools", 
B r i t i s h Journal of Educational Psychology, 27,2 (January 1957)., 
pp.89-100. 
3 
F. Musgrove, "Hole C o n f l i c t i n Adolescence", B r i t i s h 
J o u r n a l of Educational Psychology, 34:1 (February 1964), 
pp.34-42. 
I, Banik, Op.cit p.160 
2. 
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a deeper sense of c o n f l i c t than the Modern 
School w i t h i t s more moderate demands and 
immediate r e l a t i o n s h i p s , p a r t i c u l a r l y f o r the 
14 and 15 year olds, w i t h the adult world." 
I n view of the f i n d i n g s of these studies i t was 
decided t o hold constant the type of educational course 
followed by ensuring t h a t each competitor and h i s matched 
c o n t r o l attended a comparable type of school. 
One reason f o r equating groups i n terms of socio-
economic c l a s s i f i c a t i o n was to avoid the p o s s i b i l i t y of 
having one group composed of boys who were maturing e a r l i e r 
than the other group since Tanner^" has shown t h a t the 
higher the s o c i a l class, the e a r l i e r do c h i l d r e n mature. 
The s i g n i f i c a n c e of equating i n d i v i d u a l s i n terms 
2 
of parental occupation was emphasised by Sims when he 
pointed out t h a t apart f rob determining the economic 
resources of a f a m i l y t h i s f a c t o r .determines the 
associations of members of the f a m i l y , the l e i s u r e time 
they enjoy and to a large degree t h e i r c u l t u r a l i n t e r e s t s " . 
Karl and Davis f a c t o r analysed nineteen i n d i c e s of 
s o c i a l and economic circumstances of 219 men. Based on 
the r e s u l t s of t h e i r analysis they stated t h a t the best 
s i n g l e index of socio-economic status was an occupational 
scale. 
J.M.Tanner, Groi/th a t Adolescence, 2nd Sd., Oxford, 
Blackwell S c i e n t i f i c P u b l i c a t i o n s , 1962, p.139. 
^Verner M.Sims, Measurement of Socio-Economic Status, 
Bloomington, I l l i n o i s Public School Publishing Co., 1954, 
p o 28. 
g 
Joseph A.Karl and James A.Davis, "A comparison of 
I n d i c e s of Socio Economic Status", American S o c i o l o g i c a l 
Review, 20 (June 1955), pp.317-325. 
132 
The cross c u l t u r a l s t a b i l i t y of such a c l a s s i f i c a t i o n 
was i l l u s t r a t e d by Inkeles and Rossie* who found a high 
l e v e l of agreement when they examined occupational r a t i n g s 
i n s i x modern i n d u s t r i a l i s e d c o u n t r i e s . They reported a 
product moment c o r r e l a t i o n of .94 between p r e s t i g e scores 
given to comparable occupations i n the United States and 
the United Kingdom. 
2 
Recently Eysenck and Cookson reported a study, one 
of the f i n d i n g s of which was t h a t parental occupational 
st a t u s was associated w i t h e x t r a v e r s i o n , s t a b i l i t y , 
i n t e l l i g e n c e and s c h o l a s t i c achievement i n c h i l d r e n w i t h 
those c h i l d r e n from higher s t a t u s f a m i l i e s scoring higher. 
I n the same study they reported t h a t smaller f a m i l i e s were 
associated w i t h b r i g h t e r , more e x t r a v e r t and less n e u r o t i c 
c h i l d r e n but t h a t p o s i t i o n i n a f a m i l y was not r e l e v a n t to 
p e r s o n a l i t y nor a b i l i t y . I n t h i s present study f a m i l y 
size was not a v a r i a b l e on which the groups were matched 
but as stated (p. 124) i n t e l l i g e n c e was equated. 
Physical Status 
Each member of the competitive group was matched w i t h 
h i s c o n t r o l i n terms of having comparable p o t e n t i a l , to 
succeed i n s p o r t i n g p u r s u i t s . Since a r e l a t i o n s h i p between 
^"A.Inkeles and P.H.Rossie, "National Comparisons of 
Occupational P r e s t i g e " , American Journal of Sociology, 61, 
1956, pp.329-335. 
2 
H.J.Eysenck and D.Cookson, "Personality i n Primary 
School Children", B r i t i s h Journal Educational Psychology, 
40,2 (June 1970), pp.119-120. 
I b i d . , p.131. 
133 
sports prowess, peer r a t i n g and s o c i a l adjustment would 
appear to have been established i n numerous research 
s t u d i e s , i t was considered desirable to match the groups 
i n sports p o t e n t i a l . They were matched i n terms of s t r e n g t h , 
measured i n s t r u m e n t a l l y . 
Bower* found t h a t physical a b i l i t y was important f o r 
p o p u l a r i t y . I n h i s study the two v a r i a b l e s c o r r e l a t e d .39. 
He s t a t e d : 
"The e f f e c t of physical a b i l i t y on p o p u l a r i t y seems 
to he d i r e c t , through |n t u r n p a r t i a l l y dependent on 
s t r e n g t h as w e l l as symetry and form of s t r u c t u r e . " 
He considered t h a t s t r e n g t h was important since i t underlay 
favourable t r a i t s such as p h y s i c a l a b i l i t y and f u n c t i o n a l 
t r a i t s - a c t i v i t y , aggressiveness and leadership. He 
found a s i g n i f i c a n t c o r r e l a t i o n between st r e n g t h and p o p u l a r i t y . 
2 
Jones had found a p o s i t i v e r e l a t i o n s h i p between the 
s t r e n g t h of boys and t h e i r p o p u l a r i t y and regarded t h i s as 
evidence of the r o l e of physical prowess i n the adolescent 
value system. He suggested t h a t absence of t h i s 
c h a r a c t e r i s t i c was a handicap t o an adolescent boy which 
could only be overcome by s t r o n g l y compensating personal 
t r a i t s i n other h i g h l y valued areas. 
Clarke and Petersen studied 88 boys aged 10-12 and 
P h i l i p A.Bower, "The Relation of Physical, Mental and 
P e r s o n a l i t y Factors to P o p u l a r i t y i n Adolescent Boys", 
Wicrocarded Ph.D. D i s s e r t a t i o n , U n i v e r s i t y of C a l i f o r n i a , 
1941, p.138. 
^H.E.Jones, Motor Performance and Growth; A Developmental 
Study of S t a t i c Dynanometric Strength, Berkley, U n i v e r s i t y 
of C a l i f o r n i a Press, 1947, p.181. 
H.Harrison Clarke and Kay H.Petersen, "Contrast of 
Maturational S t r u c t u r a l and Strength C h a r a c t e r i s t i c s of 
A t h l e t e s 10-15 years of Age," Kesearch Quarterly 32:2 
(May 1961), p.174. 
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114 boys aged 13-15 and found t h a t s t r e n g t h was a consistent 
d i f f e r e n t i a t o r of a t h l e t i c ( s p o r t s ) a b i l i t y * They found 
t h a t t h i s was p a r t i c u l a r l y t r u e of gross s t r e n g t h measures. 
At both school ages gross stre n g t h neans of the high 
a b i l i t y sports groups were s i g n i f i c a n t l y higher than the 
means of lower a b i l i t y groups. 
Cureton^" stated t h a t several research workers had 
presented evidence t h a t s t r e n g t h i s a fundamental element 
i n a t h l e t i c success i n the more vigorous type of a c t i v i t i e s . 
He reported t h a t i n p r e d i c t i n g a four item a t h l e t i c index, 
Strength Index gave a m u l t i p l e c o r r e l a t i o n of .83 w i t h 
data on Secondary school boys. 
2 
McCloy and Young stated t h a t strength i s one of 
3 
the most important elements i n motor performance. Rogers 
i n h i s e a r l y work on Strength Index reported c o r r e l a t i o n s 
of .64 and .66 between a four item a t h l e t i c index and l e g 
and back stren g t h r e s p e c t i v e l y . He considered t h a t l e g 
s t r e n g t h was v i t a l t o success i n any form of a t h l e t i c s . 
4 
Bookwalter found t h a t the r e s u l t s of nine f a c t o r 
T.K.Cureton, Physical Fitness Appraisal and Guidance, 
St.Louis, C.V.Mosby, 1947, p.366. 
2 
Charles Harold McCloy and Norma D.Young, Tests and 
Measurements i n Health and Physical Education, 3rd Ed., 
New York, Appleton Century C r o f t s I n c . , 1954, p.148. 
Frederick Rand Rogers, Fundamental A d m i n i s t r a t i v e 
Measures i n Physical Education, Newton, Mass., Pleides Co., 
1932, p.137. 
4 
K.t!.Bookwalter, "A C r i t i c a l Evaluation of the 
A p p l i c a t i o n of some of the E x i s t i n g Means of C l a s s i f y i n g 
Boys f o r Physical Education A c t i v i t i e s " , liicrocarded Ph.D. 
D i s s e r t a t i o n , New York U n i v e r s i t y , 1938, p.247. 
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analysis studies c o n s i s t e n t l y pointed t o the i s o l a t i o n of 
s t r e n g t h as a major f a c t o r associated v/ith successful 
performance i n physical education a c t i v i t i e s . 
I n a d d i t i o n to the purpose of having groups of comparable 
p o t e n t i a l i n sports a b i l i t y , equating i n terms of s t r e n g t h 
meant t h a t there was a p o s s i b i l i t y t h a t the competitor and 
h i s c o n t r o l might be matched i n p h y s i o l o g i c a l m a t u r i t y . 
Jones"'' had demonstrated t h a t g r i p s t r e n g t h scores of e a r l y 
maturing boys were greater than the mean f o r the average 
maturing boys, and t h a t l a t e maturing boys were lower i n 
mean stren g t h than the average maturing boys. V/ith 46 
twelve-year old boys divided i n t o Advanced, Normal and 
Retarded M a t u r i t y groups on the evidence of s k e l e t a l X=Rays, 
2 
Clarke and Harrison found s i g n i f i c a n t d i f f e r e n c e s between 
the advanced and retarded m a t u r i t y groups on Grip Strength 
(.01), and on l e g s t r e n g t h (.02), and between a l l three 
groups at eOl l e v e l on a gross s t r e n g t h measure - the mean 
of eleven cable tension s t r e n g t h t e s t s . 
Whilst s k e l e t a l X=Rays would have been necessary i n 
t h i s study to e s t a b l i s h matching of p h y s i o l o g i c a l m a t u r i t y 
i t i s contended t h a t matching i n terms of s t r e n g t h i s an 
i n d i c a t i o n of possible e q u a l i t y of m a t u r i t y i n broad terms. 
Consideration was given t o matching i n terms of body 
b u i l d i n view of the a s s o c i a t i o n of c e r t a i n physical and 
Jones, l o c . c i t . 
^H.Harrison Clarke and James C.E.Harrison, "Differences 
i n Physical and Motor T r a i t s of Boys of Advanced, Normal 
and Retarted M a t u r i t y " , Research Quarterly, 33:1 (March 1962), 
pp.13=25. 
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temperamental c h a r a c t e r i s t i c s suggested by a number of 
w r i t e r s i n p a r t i c u l a r , i n more recent times, by Sheldon 
and Stevens^. They c l a s s i f i e d a group of 200 young men 
on body types and on a r a t i n g of temperament and obtained 
high c o r r e l a t i o n between endomorphy and visceratomia, 
mesomorphy and somatotomia, and ectomorphy and cerebratomiao 
2 
About the same time Sandford et a l published the f i n d i n g s 
of t h e i r study where 43 c h i l d r e n , about h a l f of them boys, 
were tested at i n t e r v a l s over a three year period-
P e r s o n a l i t y was assessed by r a t i n g s , i n v e n t o r i e s and 
p r o j e c t i v e t e s t s , and physique by eighteen anthropometric 
measures. They found t h a t t a l l narrow physique c o r r e l a t e d 
p o s i t i v e l y w i t h p e r s o n a l i t y syndromes characterised by s e l f 
s u f f i c i e n c y , g u i l t f e e l i n g s and remorse, w h i l s t wide heavy 
physique c o r r e l a t e d p o s i t i v e l y w i t h good f e l l o i v s h i p , 
s o c i a l f e e l i n g and l i v e l y s e l f expression. However, they 
were c a r e f u l to p o i n t out t h a t c o r r e l a t i o n s were not high 
and t h a t t h e i r method of s e l e c t i o n of subjects was such t h a t 
i t could not be regarded as a f a i r sample of a l l school 
c h i l d r e n and no attempt was made to generalise from t h e i r 
group to the population at l a r g e . 
4 
Eysenck reviewing work on p e r s o n a l i t y c o r r e l a t e s of 
W.H.Sheldon and S.S.Stevens, The V a r i e t i e s of 
Temperament, London, Harper Bros., 1942, p„419. 
2, 
R.N.Sanford et a l . , "Physique, P e r s o n a l i t y and 
Scholarship", Washington, Monograph, Social Research i n 
Chi l d Development, 1943, p.528. 
J I b i d . , p.7. 
4 
H.J.Eysenck, Dimensions of Pe r s o n a l i t y , London, Kegan 
Paul, 1947, pp.83-94. 
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physique stated t h a t the concept of a r e l a t i o n s h i p between 
the two had been held since the time of Ancient Greece. He 
pointed out t h a t c o n t r a d i c t o r y r e s u l t s had been obtained i n 
experiments and t h a t i n h i s own researches, w h i l s t c e r t a i n 
r e l a t i o n s h i p s had been found, the c o r r e l a t i o n s were low and 
from the p r a c t i c a l p o i n t of view the f i n d i n g s were not of 
great importance. More r e c e n t l y , Kane* studied the 
r e l a t i o n s h i p of p e r s o n a l i t y measured by 16PF and physique 
2 
measured by the phenotype method of P a r n e l l , w i t h college 
age subjects. Kane analysed h i s r e s u l t s by dis c r i m i n a n t 
f u n c t i o n and canonical c o r r e l a t i o n and found no p o s i t i v e 
r e l a t i o n s h i p between phenotype and p e r s o n a l i t y . This 
f i n d i n g was not i n accord i / i t h the general t h e o r i e s of 
Sheldon but Kane pointed out t h a t there have not been any 
major researches which have f u l l y corroborated Sheldon's 
o r i g i n a l f i n d i n g s . 
4 
I n view of Eysenck's conclusions i t was decided not 
to include measures of physique as one of the matching 
v a r i a b l e s . However, when p a i r s were being matched on the 
other v a r i a b l e s care was taken t o ensure t h a t there was 
not too large a discrepancy i n height and weight of the 
matched p a i r s so t h a t there was no p o s s i b i l i t y of one group 
being composed of, f o r instance, t a l l heavy boys, w h i l s t 
J.E.Kane, "Personality i n Relation to Physical A M l i t i e s 
and Physique", Ph.D. Thesis, U n i v e r s i t y of London, 1968, p.324. 
^R.W.Parnell, Behaviour and Physique, London, Edward 
Arnold, 1968, pp.13=25. 
3 
Sheldon and Stevens, l o c . c i t . 
4 Eysenck, l o c . c i t . 
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the other included short t h i n boys. The matching i n terms 
of s t r e n g t h was to some extent a cross check on t h i s since, 
generally speaking, the stronger the boy the more l i k e l y he 
i s t o be a heavier boy. 
Test selected f o r matching purposes 
The f o l l o w i n g t e s t s were selected f o r matching purposes. 
I n a d d i t i o n to s e l e c t i n g v a l i d and r e l i a b l e t e s t s a f u r t h e r 
consideration was t h a t of having a b a t t e r y of t e s t s which 
could be administered w i t h i n the time l i m i t a t i o n which 
schools and clubs were prepared to allow t h e i r boys f o r 
the purposes of the study. This v a r i e d somewhat, but i n 
schools was from a one to two double periods, i . e . one 
or two sessions of 1^ hours, f o r matching purposes, 
according to the number of subjects being t e s t e d . 
1. Chronological Age; Date of B i r t h = a d i f f e r e n c e of 
not more than four months. 
2. Mental Age:. Ot i s Quick Scoring Mental A b i l i t y Beta 
Test (Form A) - a d i f f e r e n c e of not more than four 
months i n mental age. 
The Beta t e s t i s f o r ages 10-15, comprises eig h t y 
items and requires t h i r t y - f i v e minutes to administer. 
I t i s termed 'Quick Scoring* because of the ease of 
scoring w i t h the a i d of a key. Otis stated t h a t the 
purpose of the t e s t was t o measure mental a b i l i t y -
t h i n k i n g power or the degree of m a t u r i t y of the mind. 
O t i s , Op.cit., pp.l=12. 
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He pointed out t h a t i t i s not possible to measure 
mental a b i l i t y d i r e c t l y but only the e f f e c t t h a t 
mental a b i l i t y has had i n enabling a p u p i l to acquire 
c e r t a i n knowledge and mental s k i l l - He l i s t e d as one 
of the uses of the t e s t t h a t of research purposes 
f o r o b t a i n i n g two groups of equal mental a b i l i t y . 
Age norms f o r t h i s t e s t were a v a i l a b l e . Reported 
r e l i a b i l i t y c o - e f f i c i e n t s include c o r r e l a t i o n s of 
.826 and .859 between forms A and B and B and A at 
the age range at which the t e s t was given i n t h i s present 
study, and at t h i s same age a s p l i t halves r e l i a b i l i t y 
c o - e f f i c i e n t of .90. 
3. Social Background: 
( i ) Geographical l o c a t i o n of home: 
(a) Northumberland and Durham. 
(b) West Riding and South Yorkshire. 
( i i ) Type of education: 
(a) More academically biased 'Grammar' type. 
(b) Less academically biased. 
( i i i ) Registrar General's Social Classes^:. 
(a) Higher A d m i n i s t r a t i v e , Professional and 
Managerial Workers, i n c l u d i n g Employers. 
(b) Intermediate A d m i n i s t r a t i v e , Professional 
and Managerial Workers, i n c l u d i n g farmers, 
teachers, shop keepers and small employers. 
General Register O f f i c e , C l a s s i f i c a t i o n of Occupations, 
London, H.M.S.O., 1966, pp.x-xi. 
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-£c) Shop Assistants, c l e r i c a l workers, formen 
and supervisors, personal services and s k i l l e d 
workers. 
(d) Semi-skilled workers, a g r i c u l t u r a l labourers. 
(e) U n s k i l l e d workers. 
4. Strength:. T o t a l P r o p o r t i o n a l Strength. A fo u r - i t e m 
b a t t e r y . Right and l e f t g r i p s t r e n g t h measured by 
manuometer and back and l e g strength measured by 
dynamometer. The sum of the four items measured i n 
pounds gives what i s c a l l e d T o t a l P r o p o r t i o n a l Strength. 
F-or matching purposes a d i f f e r e n c e of not more than 
lOJa was considered acceptable. 
Cureton* has pointed out t h a t the t o t a l strength of 
a l l the muscle groups of the body i s never measured but 
the four measurements may be considered p r o p o r t i o n a l to t o t a l 
s t r e n g t h and c o r r e l a t i o n s are undoubtedly high. He reported 
c o r r e l a t i o n s of .777 between To t a l P r o p o r t i o n a l Strength and 
Strength/Weight Ratio and .414 between Total P r o p o r t i o n a l 
Strength and I l l i n o i s Motor Fitness Test. T e s t - r e t e s t at 
an i n t e r v a l of seven days conducted by the present researcher 
on a group of 24 twelve year o l d boys r e s u l t e d i n c o r r e l a t i o n s 
as f o l l o i t f s : 
Right Grip r = .87 
L e f t Grip r = .88 
Back Strength r- = .45 
Eeg Strength r = .93! 
T o t a l P r o p o r t i o n a l Strength r = .96 
Cureton, Op.cit., p.368. 
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I t was considered t h a t r e l i a b i l i t y of t e s t procedure, 
had been established. 
Matching Test Scores 
Table 9.1 i n the Appendix gives d e t a i l s of scores on 
the matching t e s t s . The p a i r s were matched as described 
except t h a t f i v e p a i r s had a f i v e months chronological age 
gap, s i x p a i r s had more than four months d i f f e r e n c e i n 
mental age and f o r seven p a i r s there was a one grade 
d i f f e r e n c e on socio-economic background. Of the e i g h t 
d i f f e r e n c e s i n l o c a l i t y f i v e v/ere d e l i b e r a t e matching© of 
boys from H u l l (Y)- w i t h boys from the South Shields and 
Teesside (D) area because i t was considered to be a closer 
match of l o c a l i t y . 
These di f f e r e n c e s were occasioned by Control group boys 
dropping out of the study and having to be replaced w i t h 
boys on the reserve c o n t r o l l i s t . Despite the v a r i a t i o n s 
l i s t e d above i t was considered t h a t t.he Competitive and 
Control groups had been c l o s e l y matched. 
The Assessment of P e r s o n a l i t y 
Although few of the researchers responsible f o r the 
studies considered i n Chapter 2 have stated the t h e o r e t i c a l 
base from which they have approached t h e i r i n v e s t i g a t i o n s 
of p e r s o n a l i t y d i f f e r e n c e s , i t i s f a i r l y obvious, e i t h e r 
from t h e i r experimental method or from t h e i r i n t e r p r e t a t i o n 
of f i n d i n g s , t h a t d i f f e r e n t researchers have undertaken 
t h e i r studies from d i f f e r e n t standpoints of p e r s o n a l i t y 
theory. 
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H a l l and Lindaey considered twelve d i f f e r e n t t h e o r i e s 
of p e r s o n a l i t y and having analysed them suggested t h a t the 
time was not opportune to attempt a synthesis of theo r i e s 
2 
whose em p i r i c a l u t i l i t y remained l a r g e l y underaonstrated. 
Eysenck discussing the m u l t i p l i c i t y of p e r s o n a l i t y t h e o r i e s 
s t a t e d t h a t i t was no use arguing t h a t there are so many 
th e o r i e s t h a t one cannot make a choice f o r research but 
t h a t i t i s only by making such choices and embodying them 
i n experiments t h a t the educational psychologist w i l l 
improve the s i t u a t i o n and make f u t u r e choices easier and 
more f r u i t f u l -
As might be expected there are many d i f f e r e n t 
4 
d e f i n i t i o n s of p e r s o n a l i t y . Indeed A l l p o r t reviewed and 
analysed f o r t y - n i n e d i f f e r e n t d e f i n i t i o n s of p e r s o n a l i t y 
g 
before pronouncing h i s own. However, Eysenck reduced a l l 
d e f i n i t i o n s to two broad groups, those which are i n terms 
of outer observable appearances and those which are i n 
terms of inner f u n c t i o n a l i n f l u e n c e s . Masoner r e f e r r e d t o 
the two b a s i c a l l y opposed meanings as being 'mask' and 
*C.U.Hall and G.Lindzey, Theories of P e r s o n a l i t y , New 
York, U i l e y , 1957, pp.64-536. 
2 
I b i d , p.557. 
H.J.Eysenck, The B i o l o g i c a l Basis of P e r s o n a l i t y , 
S p r i n g f i e l d , Charles C.Thomas, 1967, p„5. 
4 
G. U . A l l p o r t , Personality:: A Psychological I n t e r p r e t a t i o n , 
London, Constable, 19S7, pp.27-47. 
H. J.Eysenck, Dimensions of P e r s o n a l i t y , London, Kegan 
Paul, 1947, p.24. 
6 
Paul H.Masoner, "A C r i t i q u e of Pe r s o n a l i t y Rating 
Scales", Microcarded Ph.D. D i s s e r t a t i o n , U n i v e r s i t y of 
P i t t s b u r g h , 1949, p.19. 
143 
•'substance' d e f i n i t i o n s . The former i s concerned w i t h the 
outer s u p e r f i c i a l aspects of behaviour and the l a t t e r 
places emphasis on the inner nature, or substance, of man. 
He sta t e d t h a t psychologists who have accepted the l a t t e r 
type of d e f i n i t i o n have been w i l l i n g to t h i n k i n terms 
of inner psychological s t a t e s , processes, s t r u c t u r e s and 
r e l a t i o n s h i p s , i n an attempt to make more meaningful and 
understandable the observed p a t t e r n of mass behaviour. 
Eysenck accepts the d e f i n i t i o n of p e r s o n a l i t y given 
l»y Warren^:: 
"the i n t e g r a t e d organisation of a l l the c o g n i t i v e , 
a f f e c t i v e , conative and physical c h a r a c t e r i s t i c s 
as i t manifests i t s e l f i n f o c a l d i s t i n c t n e s s to 
others." 
3 
Eysenck s t a t e s t h a t t h i s includes both mask and substance 
views and perhaps comes nearest t o the general consensus 
of psychological thought. 
4 
Discussing the measurement of p e r s o n a l i t y Masoner 
suggested t h a t unless one subscribed to the d e f i n i t i o n s 
and b e l i e f s of the extreme s p e c i f i s t , such measurement 
could be accepted as an a c t i v i t y p r o f i t a b l e i n understanding 
i n d i v i d u a l s . The d e f i n i t i o n may be b i o p h y s i c a l , 
i n t e g r a t i v e , a f i e l d approach type or any other which 
admits the existence of t r a i t s , i n which case measurement 
can be concerned w i t h the elements of which p e r s o n a l i t y 
r 
Eysenck, Op.cit., p.27. 
^H.C.Warren, ed. D i c t i o n a r y of Psychology, Boston, 
Houghton M i f f l i n , 1934, p.197. 
g 
Eysenck, l o c . c i t . 
^Masoner, Op.cit., p.32. 
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i s c o n s t i t u t e d . 
I; Shafer et a l describe t r a i t s as consistent i n d i c a t o r s 
of p e r s o n a l i t y . They agree t h a t a l l persons w i l l vary 
somewhat i n t h e i r behaviour, being possib l y aggressive i n 
some s i t u a t i o n s and submissive i n others, nevertheless, 
they woold e x h i b i t consistent or h a b i t u a l i n d i c a t i o n s of 
* 2 
a p a r t i c u l a r t r a i t . Mackinnon r e f e r r e d t o t r a i t s as "broad, 
generalized, complex, overlapping but r e l a t i v e l y s t a b l e 
and enduring d i s p o s i t i o n t o a c t i o n as the most important 
and genuine components of p e r s o n a l i t y " . A l l p o r t had 
e a r l i e r defined a t r a i t as: 
".....a general neuropsychic system ( p e c u l i a r t o 
the i n d i v i d u a l ) with the capacity t o render many 
s t i m u l i f u n c t i o n a l l y equivalent and t o i n i t i a t e 
and guide consistent ( e q u i v a l e n t ) forms of 
adaptive and expressive behaviour." 
Giving consideration t o the consistency of t r a i t s 
4 
A l l p o r t s tated t h a t consistency was not a matter of stereo-
typed h a b i t s but r a t h e r of equivalent responses. Perfect 
consistency was not to be expected as a c r i t e r i o n of the 
existence of t r a i t s and s l i g h t i n c o n s i s t e n c i e s i n behaviour 
was not an i n d i c a t i o n t h a t t r a i t s as enduring d i s p o s i t i o n s 
do not e x i s t . 
Lawrence Shafer et a l . , Psychology, New York, Harper, 
1940, p„420. 
^Donald J.Kackinnon, "The Str u c t u r e of P e r s o n a l i t y " , i n 
Pe r s o n a l i t y and the Behavioural Disorders", ed. J.V.Hunt, 
New York, The Ronald Press Co., 1944, p.40. 
3 
Gordon V/.Allport, P e r s o n a l i t y , A Psychological 
I n t e r p r e t a t i o n , New York, Henry Holt and Co., 1937, p.295. 
4 I b i d . , pp.330-331. 
145 
C a t t e l l stressed the importance of t r a i t s : 
"The a t t r i b u t e s by which i t ( p e r s o n a l i t y ) i s 
described and measured are t r a i t s ( s t r u c t u r e s 
or d i s p o s i t i o n s d e f i n i n g p o t e n t i a l behaviour) 
which may be considered p r o p e r t i e s of the organism 
but which can be defined only i n terms of the 
organism and i t s environment, i . e . as r e l a t i o n s h i p s 
between the p h y s i o l o g i c a l organism and i t s 
environment.," 
2 
C a t t e l l stressed t h a t a t r a i t does have consistency. 
He does not r e j e c t the idea t h a t the s i t u a t i o n i s 
important i n the understanding of p e r s o n a l i t y , but believes 
t h a t the p e r s o n a l i t y of an i n d i v i d u a l i s one of the most 
convenient p o i n t s of reference f o r the approximate 
p r e d i c t i o n of events. 
Warburton p o i n t i n g out t h a t the observation of a 
person i s an a n a l y t i c a l process as i s the act of observing 
anything, concluded: 
" C e r t a i n l y f o r purposes of p e r s o n a l i t y measurement 
the term 'p e r s o n a l i t y ' i s us u a l l y taken to r e f e r 
t o the sun t o t a l of a number of d i s c r e t e s o c i a l 
and emotional q u a l i t i e s such as s t a b i l i t y , 
l i v e l i n e s s , perseverence, carefulness and s o c i a b i l i t y , 
i . e . t o t r a i t s based on the way i n which an 
i n d i v i d u a l behaves i n h i s environment." 
This concept of p e r s o n a l i t y i s the one which i s foll o w e d 
i n t h i s present study and forms the t h e o r e t i c a l base from 
v/hich the s e l e c t i o n of measuring instruments was made. 
Raymond B . C a t t e l l , D e s c r i p t i o n and Measurement of 
Pe r s o n a l i t y , New York, i'/orld Book Co., 1946, pp.544-567. 
^ L o c . c i t . 
3 
F.W.Warburton, "The Measurement of P e r s o n a l i t y " , 
Educational Research, 4:1 (November 1961), pp.2=17. 
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Select i o n of Method of Measurement 
Each method of p e r s o n a l i t y assessment c u r r e n t l y i n 
use was considered and the p e r s o n a l i t y i n v e n t o r y was 
selected as being the most s u i t a b l e f o r t h i s study, both 
i n terms of t r a i t s measured and i n p r a c t i c a l consideration 
of t e s t a d m i n i s t r a t i o n w i t h i n the time permitted by schools 
and clubs f o r the c o l l e c t i o n of data. 
The use of a r a t i n g method of assessing p e r s o n a l i t y 
was c l e a r l y not a p r a c t i c a l p o s s i b i l i t y w i t h i n the design 
of the study p a r t l y due to the f a c t t h a t the subjects were 
scattered throughout three counties i n the N.E. Furthermore, 
Masoner when reviewing r a t i n g scales of p e r s o n a l i t y of 
High School c h i l d r e n i n one hundred schools i n twenty-nine 
s t a t e s i n the U.S. had suggested t h a t each c h i l d should be 
2 
assessed by at l e a s t f i v e r a t e r s . Uarburton had recommended 
from four t o twenty r a t e r s and Eysenck had cast doubt on 
the concept of r a t i n g when he pointed out a fundamental 
d i f f i c u l t y i n the methods: 
"What the r a t e r says about the ratee may be taken 
as evidence of some q u a l i t y inherent i n the ratee 
but i t may also be taken as evidence of some 
q u a l i t y inherent i n the r a t e r . " 
The use of o b j e c t i v e p e r s o n a l i t y t e s t s such as the 
Rotating S p i r a l A f t e r E f f e c t t e s t (a measure of extraversion) 
was r e j e c t e d because of the time f a c t o r required i n t h e i r 
a d m i n i s t r a t i o n and the use of p r o j e c t i v e t e s t s , e.g. Rorscharch, 
Masoner, Op.cit., p.198. 
^Warburton, L o c . c i t . , 
H.J.Eysenck, Sense and Nonsense i n Psychology, 
Harmondsv/orth, Penguin Books, 1966, p. 186. 
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was a l s o r e j e c t e d due to d i f f i c u l t y of i n t e r p r e t a t i o n . 
There i s no doubt that there have been, and indeed 
there s t i l l are, c r i t i c s of the questionnaire type of 
t e s t - However, much of the c r i t i c i s m r e l a t i n g to e a r l y 
attempts at t h i s type of t e s t has been countered by more 
r e f i n e d t e s t c o n s t r u c t i o n of r e c e n t y e a r s . Vernon"*" i s 
one who has c r i t i c i s e d such t e s t s . He s t a t e d t h a t however 
d e t a i l e d the p r o f i l e i t does not amount to a person, but 
concedes that the scores "provide some u s e f u l guidance on 
broad q u a l i t i e s " . He pointed out the s u s c e p t i b i l i t y of 
such t e s t s to faking and response s e t s . However, i n c l u s i o n 
of a l i e s c a l e i n a b a t t e r y of t e s t s and e l i m i n a t i o n of 
those s u b j e c t s s c o r i n g high meets the c r i t i c i s m of f a k i n g 
2 
which V/arburton jias suggested i s i n any case ".....the 
exception and not the r u l e " . With regard to response s e t s 
present day c o n s t r u c t o r s make p r o v i s i o n to guard a g a i n s t 
the p o s s i b i l i t y i n the c o n s t r u c t i o n of the t e s t s . Eysenck, 
Syed and Eysenck conducted an experiment i n t o the d e s i r a b i l i t y 
response s e t i n c h i l d r e n using the Junior Eysenck P e r s o n a l i t y 
Inventory for the measurement of e x t r a v e r s i o n , neuroticism 
and l y i n g . T h e i r r e s u l t s were i n t e r p e t e d as i n d i c a t i n g 
that under normal t e s t i n g procedures s o c i a l d e s i r a b i l i t y 
P h i l i p E.Vernon, "The P e r s o n a l i t y System" i n S t u d i e s 
i n Psychology, ed. C h a r l o t t e Bank and P.L.Broadhurst, 
London, U n i v e r s i t y of London P r e s s , 1965, p.56. 
2 _ F.W.Uarburton, "The Measurement of P e r s o n a l i t y I I " , 
E d u cational Research, 4:2 (February 1962), p.122. 
S y b i l B.G.Eysenck, I.A.Syed and H.J.Eysenck, 
" D e s i r a b i l i t y Response Set i n C h i l d r e n " , B r i t i s h Journal 
Educational Psychology, 36.1 (February 1966), pp.87-90. 
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response s e t was " u n l i k e l y to have accounted f o r more than 
a small portion of the v a r i a n c e " . T h i s supported the 
conclusion of R o r e r \ who, f o l l o w i n g an extensive review of 
s t u d i e s r e l a t i n g to response s t y l e s concluded t h a t : 
"The i n f e r e n c e that response s t y l e s are an 
important v a r i a b l e i n p e r s o n a l i t y i n v e n t o r i e s i s 
not warranted on the b a s i s of the evidence noi* 
a v a i l a b l e . " 
2 
barhurton pointed out t h a t p e r s o n a l i t y q u e s t i o n n a i r e s 
were f a i r l y widely used i n the United S t a t e s but were l e s s 
commonly applied i n B r i t a i n . (During the s i x t i e s however 
they have been more e x t e n s i v e l y used i n t h i s country.) He 
continued "The best t e s t s are probably those of Eysenck, 
C a t t e l l and G u i l f o r d " . 
P e r s o n a l i t y i n v e n t o r i e s are i n frequent use i n r e s e a r c h 
s t u d i e s . I n Chapter 2 numerous s t u d i e s were reported which 
had used t h i s method. I n a d d i t i o n there are many r e p o r t s 
i n the l i t e r a t u r e where t h i s method has been employed i n 
educational r e s e a r c h , p a r t i c u l a r l y i n i n v e s t i g a t i o n s of the 
r e l a t i o n s h i p s between p e r s o n a l i t y f a c t o r s and s c h o l a s t i c 
attainment. 
Support for the v a l i d i t y of p e r s o n a l i t y q u e s t i o n n a i r e s 
has been given by Eysenck and Eysenck . They s t a t e d t h a t 
the v a s t m a j o r i t y of s t u d i e s i n the p e r s o n a l i t y f i e l d 
use e i t h e r r a t i n g s or q u e s t i o n n a i r e s . They had reviewed 
1 
Leonard G.Ron?er, "The Great Kesponse S t y l e Wy&h", 
Psy c h o l o g i c a l B u l l e t i n , 63,3 (March 1965), p.150. 
S y b i l B.C.Eysenck and H.J.Eysenck, "The V a l i d i t y of 
Questionnaire and Hating Assessments of E x t r a v e r s i o n and 
Neuroticism and t h e i r f a c t o r i a l S t a b i l i t y " , B r i t i s h Journal 
of Psychology, 54:1 (February 1963), pp.51-62. 
t/arburton p.119 
3 
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the a v a i l a b l e evidence and concluded that w h i l s t both methods 
were s u b j e c t to p o s s i b l e e r r o r s of v a r i o u s kinds these e r r o r s 
were d i f f e r e n t for the two methods, thus agreement between 
them could reasonably be regarded as evidence of v a l i d i t y 
f or both. Disagreement could not be i n t e r p r e t e d so e a s i l y 
s i n c e i t could be due to l a c k of v a l i d i t y i n e i t h e r or botho 
Accordingly, they applied a 188 item questionnaire which 
included the iiaudsley P e r s o n a l i t y Inventory to nominated 
groups of twenty-five s u b j e c t s each p o r t r a y i n g E x t r a v e r t e d , 
I n t r o v e r t e d , Neurotic and S t a b l e c h a r a c t e r i s t i c s , the groups 
being s e l e c t e d by a panel of p s y c h o l o g i s t s according to 
d e f i n i t i o n s supplied. The r e s u l t s of f a c t o r a n a l y s i s showed 
considerable agreement between r a t i n g s and questionnaire 
with s i g n i f i c a n t (.01) c o r r e l a t i o n s of .883 on e x t r a v e r s i o n 
and o676 on neuroticism. 
1 
i/arburton gave support to the use of p e r s o n a l i t y 
q u e s t i o n n a i r e s i n r e s e a r c h and s t a t e d : 
".....there i s a great deal of evidence t h a t 
p e r s o n a l i t y q u e s t i o n n a i r e s make a valuable 
c o n t r i b u t i o n to our assessment of p s y c h o l o g i c a l 
q u a l i t i e s " . 
2 
On another occasion Jarburton considered the c r i t i c i s m 
t h a t p e r s o n a l i t y assessments are too s t a t i c . He recognised 
t h a t any s i n g l e piece of behaviour depends on a m u l t i p l i c i t y 
of f a c t o r s i n the p e r s o n a l i t y and i n the environment and 
continued: 
".....there i s a great deal of l i f e i n the 
c a t e g o r i e s proposed by C a t t e l l , by liysenck and 
H/arburton, l o c . c i t . 
\ a r b u r t o n , "The Measurement of P e r s o n a l i t y I I I " , 
E d u c a tional Research, 4:3 (June 1962), p.193. 
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by G u i l f o r d ; and an account of an i n d i v i d u a l s 
p e r s o n a l i t y s o l e l y i n terms of C a t t e l l ' s 
f i f t e e n t r a i t s given by a person f u l l y acquainted 
with t h e i r use by no means presents an unmoving 
p i c t u r e of the s i t u a t i o n . " 
There would appear to be ample evidence of both the 
value and the extensive use of, the p e r s o n a l i t y inventory. 
Furth e r supporting evidence i s given i n the s e c t i o n s 
r e l a t i n g to the p a r t i c u l a r t e s t s s e l e c t e d f o r t h i s study. 
S e l e c t i o n of P e r s o n a l i t y I n v e n t o r i e s 
Two p e r s o n a l i t y i n v e n t o r i e s were s e l e c t e d to use i n 
the study. These were C a t t e l l ' s High School P e r s o n a l i t y 
Questionnaire (H.S.P.Q.) and Sysenck's Junior P e r s o n a l i t y 
Inventory ( J . E . P . I . ) . Both these t e s t s are the r e s u l t of 
a considerable and lengthy period of r e s e a r c h and are based 
on f a c t o r a n a l y t i c procedures. The II.S.P.Q. i s intended 
f o r use with c h i l d r e n aged 12-17 ye a r s . T h i r t e e n of the 
t r a i t s r e c ur i n the C a t t e l l 16PF which i s a comparable t e s t 
f o r adult age, thus d i r e c t comparisons can be made, and 
extended l o g i t u d i n a l measurement i s p o s s i b l e , indeed t h i s 
was a f u r t h e r reason f o r the s e l e c t i o n of t h i s t e s t . 
T e s t s are a l s o a v a i l a b l e f o r a d m i n i s t r a t i o n to c h i l d r e n 
younger than twelve, the Ch i l d r e n ' s P e r s o n a l i t y Questionnaire 
(C.P.Q.) and the E a r l y School P e r s o n a l i t y Questionnaire 
(E.S.P.Q.). H.S.P.Q. overlaps the upper age for which C.P.Q. 
i s intended (8-12 y e a r s ) by one year. The t e s t measures 
fourteen primary source t r a i t s and four secondary f a c t o r s ; 
e x t r a v e r s i o n , anxiety, c o r t e r t i a and independence. 
The J . i . P . I o i s a development of the Maudsley P e r s o n a l i t y 
Inventory and the Eysenck P e r s o n a l i t y Inventory, both of 
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which have been e x t e n s i v e l y used i n reported r e s e a r c h . T h i s 
t e s t measures two higher order f a c t o r s , e x t r a v e r s i o n and 
neuroticism, and i n c l u d e s a l i e s c a l e for the d e t e c t i o n of 
f a k i n g . One reason for i t s i n c l u s i o n i n the study was f o r 
purposes of c r o s s r e f e r e n c e on a common measure with the 
C a t t e l l t e s t - e x t r a v e r s i o n . I n addition there was a l i e 
s c a l e which was used f o r e l i m i n a t i o n s of p o s s i b l e u n r e l i a b l e 
responses, and norms for B r i t i s h boys on the t r a i t s 
measured were a v a i l a b l e . 
1 
Uarburton and Kane considered t h a t C a t t e l l and Eysenck 
have, by general acclaim, contributed more than anyone e l s e 
to o b j e c t i v e measurement of p e r s o n a l i t y and t h a t " t h e i r 
q u estionnaire techniques appear to be s c i e n t i f i c a l l y more 
v i a b l e than any other at p r e s e n t . " 
2 
C a t t e l l d i s c u s s e d the development of personalxty 
t e s t i n g and r e f e r r e d to methods employed by p s y c h o l o g i s t s 
such as Eysenck and h i m s e l f . 
" P e r s o n a l i t y and a b i l i t y measurement has made a 
major s h i f t from a mere s e t t i n g of homogeneous 
s c a l e s for a r b i t r a r i l y defined popular notions 
to the designing of f a c t o r s c a l e s f o r proven 
f u n c t i o n a l u n i t i e s . 
......the new movement i n p s y c h o l o g i c a l t e s t i n g 
f i r s t spends much time i n b a s i c r e s e a r c h on 
p e r s o n a l i t y s t r u c t u r e as such, and proceeds to 
develop a t e s t only when a c l e a r cut f u n c t i o n a l l y 
and u n i t a r y response p a t t e r n has been l o c a t e d , 
to which a measurement can be applied with known 
conceptual v a l i d i t y . " 
Frank W„Uarburton and John E.Kane, " P e r s o n a l i t y 
Related to Sport and P h y s i c a l A b i l i t y " , Readings i n 
P h y s i c a l Education, ed. John E.Kane, London, P.E.A., 1966, 
p. 74. 
aymond B . C a t t e l l , "Some P s y c h o l o g i c a l C o r r e l a t e s of 
P h y s i c a l F i t n e s s and Physique" i n E x e r c i s e and F i t n e s s , 
Chicago, The A t h l e t i c I n s t i t u t e , 1960, pp.141-142. 
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C a t t e l l s t a t e s that the 16PF and H.S.P.Q. are of t h i s 
nature. 
2 
Kane a l s o commented on a v a i l a b i l i t y of p s y c h o l o g i c a l 
measuring instruments which are of sounder s c i e n t i f i c 
c o n s t r u c t i o n than was formerly the case. He considered 
that t h i s was p a r t i c u l a r l y so i n the assessment of p e r s o n a l i t y 
where f a c t o r s c a l e s of proven f u n c t i o n a l unity have replaced 
a r b i t r a r i l y defined s c a l e s . He emphasised the value of 
s c a l e s , such as C a t t e l l • s , based on f a c t o r a n a l y t i c approach, 
f o r making a sounder and e a s i e r i n t e r p r e t a t i o n by d i f f e r e n t 
i n v e s t i g a t o r s . 
Cross c u l t u r a l comparisons are p o s s i b l e using a t e s t 
such as C a t t e l l ' s . T r a n s l a t e d v e r s i o n s of the 16PF and/or 
H.S.P.Q. are a v a i l a b l e and i n use i n f i f t e e n d i f f e r e n t 
3 
c o u n t r i e s , according to C a t t e l l and B e l o f f . Such a 
4 
comparison was c a r r i e d out by C a t t e l l and Uarburton who 
compared 204 U n i v e r s i t y graduates and College of Advanced 
Technology students i n B r i t a i n with 604 U n i v e r s i t y students 
i n U.S.A. using 16PF. Amongst t h e i r f i n d i n g s on second 
order f a c t o r s were that the American students had a 
L o c . c i t . 
2 
John E.Kane, "Psy c h o l o g i c a l C o r r e l a t e s of Physique 
and P h y s i c a l A b i l i t i e s " , i n I n t e r n a t i o n a l Research i n 
Sport and P h y s i c a l Education, ed„ E . J o k l and E.Simon, 
S p r i n g f i e l d , I l l i n o i s , C h a r les C.Thomas, 1964, p.87. 
3 
Raymond B„Cattell and F i a l l a B e l o f f , Handbook f o r the 
High School P e r s o n a l i t y Questionnaire, 2nd Sdn, , Champaign, 
I l l i n o i s , I n s t i t u t e of P e r s o n a l i t y and A b i l i t y T e s t i n g , 
1962, p.5. 
4 
Raymond B . C a t t e l l and Frank Iv.Warburton, "A Cross 
C u l t u r a l P a t t e r n of E x t r a v e r s i o n and Anxiety", B r i t i s h 
J ournal of Psychology, 52:1, (February 1961) p.14. 
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s i g n i f i c a n t l y (.001) higher l e v e l of Anxiety than e i t h e r 
B r i t i s h U n i v e r s i t y or C.A.T. groups, and were s i g n i f i c a n t l y 
(.001) more e x t r o v e r t than the B r i t i s h U n i v e r s i t y group. 
V/arburton^ regarded t h i s as an example of concurrent 
v a l i d i t y for the t e s t , i . e . the a b i l i t y of a t e s t to 
d i s t i n g u i s h between e x i s t i n g groups, e.g. to see whether 
t e s t s c o res for d i f f e r e n t groups c o r r e l a t e with expectations. 
2 
K r o l l and Petersen s i m i l a r l y found that C a t t e l l ' s 
t e s t had concurrent v a l i d i t y when they commented on the 
r e s u l t s of a study i n which 16PF had been used i n an attempt 
to d i s c r i m i n a t e between c o n s i s t e n t l y winning and c o n s i s t e n t l y 
l o s i n g c o l l e g i a t e f o o t b a l l teams. They s t a t e d that the 
percentage of c o r r e c t c l a s s i f i c a t i o n s s t r o n g l y suggested 
the 16PF was a valuable tool f o r demonstrating p e r s o n a l i t y 
d i f f e r e n c e s . 
3 
C a t t e l l , Sealy and Sweney have suggested that i n 
recent y e a r s b a s i c f a c t o r a n a l y t i c r e s e a r c h on general 
p e r s o n a l i t y and motivation s t r u c t u r e has reached a degree 
of s t a b i l i t y of r e p l i c a t i o n t h a t has j u s t i f i e d the s e t t i n g 
up of p e r s o n a l i t y s c a l e s i n terms of o b j e c t i v e t e s t s and 
qu e s t i o n n a i r e s . They l i s t e d published q u e s t i o n n a i r e 
v e r s i o n s as H.S.P.Q., C.P.Q., and E.S.P.Q. and s t a t e d t h a t 
Uarburton, Op.cit., p.196. 
^Walter K r o l l and Kay H.Petersen, " P e r s o n a l i t y P r o f i l e s 
of C o l l e g i a t e F o o t b a l l Teams", Research Quarterly, 36:4 
(December 1965), p.443. 
3 
R . B . C a t t e l l , A.P.Sealy and A.B.Sweney, "V/hat can 
P e r s o n a l i t y and Motivation Source T r a i t Measurement add 
to the P r e d i c t i o n of School Achievement", B r i t i s h Journal 
Educational Psychology, 36:3 (November 1966), pp.280=295. 
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they measure general p e r s o n a l i t y f a c t o r s which are p s y c h o l o g i c a l l y 
and c l i n i c a l l y meaningful and which have been found to p e r s i s t 
a c r o s s age l e v e l s and across c u l t u r e s . 
Support f o r the use i n educational r e s e a r c h of the 
H.S.P.Q. has a l s o come from Butcher, Ainsworth and Nesbitt^" 
who s t a t e d t h a t the t e s t ".....appears to be one of the 
more promising instruments a v a i l a b l e for use with c h i l d r e n . . . . " 
One of the advantages of the t e s t , they f e l t , was that the 
f a c t o r s measured had emerged from a considerable body of 
prolonged r e s e a r c h . 
There would seem to be l i t t l e doubt tha t P e r s o n a l i t y 
Questionnaires based on f a c t o r a n a l y t i c r e s e a r c h such as 
those of C a t t e l l and Eysenck have l a r g e l y met c r i t i c i s m s 
l e v e l l e d a t inventory techniques, and providing c e r t a i n 
conditions are met i n t h e i r a d m i n i s t r a t i o n they would appear 
to be an acceptable method of assessment of p e r s o n a l i t y for 
t h i s present study. Indeed when the r e s e a r c h was begun 
(1967) there did not seem to be any more p r e f e r r e d method 
a v a i l a b l e , a conclusion which numerous other r e s e a r c h e r s must 
have a r r i v e d a t i f one i s to judge by the prevalence of use 
of the t e s t s of these two p s y c h o l o g i s t s i n the recorded 
r e s e a r c h r e p o r t s . 
High School P e r s o n a l i t y Questionnaire 
Each of the equivalent forms of the H.S.P.Q. c o n s i s t s 
of a 140 item questionnaire measuring fourteen primary 
H.J.Butcher, M.Ainsworth and J. E . N e s b i t t , " P e r s o n a l i t y 
F a c t o r s and School Achievement, A Comparison of B r i t i s h 
and American C h i l d r e n " , B r i t i s h Journal E d u c a t i o n a l 
Psychology, 33:3 (November 1963), p.276. — — 
source t r a i t s and four second order f a c t o r s . These f a c t o r 
are s e t out i n b r i e f i n Table 1.1 below, d e t a i l e d 
p s y c h o l o g i c a l meaning of each f a c t o r i s presented i n the 
Appendix (pp.398-409). 
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TABIM l o l . 
T e c h n i c a l T i t l e s and Popular D e s c r i p t i o n s of Fourteen Primary 
and Four Second Order P e r s o n a l i t y F a c t o r s Measured 
by the H.S.PoQo 
Primary T e c h n i c a l T i t l e 
. . . . 
Popular D e s c r i p t i o n 
F a c t o r Low Score High Score Low Score High Score 
A Schizothytnia Affectothymia A l o o f , S t i f f i/arm,Sociable I 
B Low I n t e l l -
igence 
High I n t e l l -
igence 
D u l l B r i g h t J 
C Ego Weak-
ness 
Ego Strength Emotional, 1 
Unstable 
Mature, 
Calm 
D Phlegmatic 
Temperament 
E x c i t a b i l i t y Undemon-
s t r a t i v e 
Unrestrained 
E- Submissive-
ness 
Dominance or 
Ascendancy 
l a i d ' Aggressive, 
Competitive 
F Desurgency Surgency Sober, 
Seri o u s 
E n t h u s i a s t i c , 
Happy-go-
lucky | 
G: Low Super 
Ego Strength 
High Super 
Ego Strength 
Expedient Conscientious, 
P e r s i s t e n t 
H. T h r e c t i a Parmia Shy, Timid, 
Threat-
s e n s i t i v e 
Adventurous, 
S o c i a l l y 
bold 
1 H a r r i a Presmia Tough, 
i i e a l i s t i c 
S e n s i t i v e , 
Dependent 
<x Zeppia Coasthenia L i k i n g group 
a c t i o n 
Circumspect, 
I n d i v i d u a l i s m 
0 Untroubled 
Adequacy 
G u i l t 
Proneness 
S e l f -
assured 
Apprehensive, 
Insecure 
Q2 Group 
dependency 
S e l f 
S u f f i c i e n c y 
S o c i a b l y 
Group 
Dependent 
S e l f -
s u f f i c i e n t , 
Resourceful 
Q3. Low S e l f 
Sentiment 
Formation 
High Strength 
of S e l f 
Sentiment 
Uncontrolled, 
Lax 
C o n t r o l l e d , 
E x a c t i n g 
U i l l Power 
Q4 Low E r g i c 
Tension 
High E r g i c 
Tension 
Relaxed, 
Composed 
Tense, 
F r u s t r a t e d 
Second 
Order 
Eactor 
Q I I n v i a E x v i a S o c i a l l y Uithdrawn 
S o c i a l l y 
Outgoing 
Q I I Adjustnent Anxiety U e l l adjusted Anxious 
Q I I I Pathemia C o r t e r t i a Low Mental Arousal 
High Mental 
Arousal 
Q I V Subduedness Independence Dependent Independent 
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Some of the s p e c i a l f e a t u r e s of the H.3.P.Q. l i s t e d 
by C a t t e l l and Catt e ! ! * are tha t i t i s equa l l y a p p l i c a b l e 
i n group and i n i n d i v i d u a l t e s t i n g s i t u a t i o n s ; to more 
or l e s s extended t e s t i n g according to the amount of time 
a v a i l a b l e and the number of the four e q u i v a l e n t forus used. 
Furthermore the t e s t i n c l u d e s a l l r e s e a r c h demonstrated 
dimensions of p e r s o n a l i t y of p o t e n t i a l importance i n 
c l i n i c a l , educational and c o u n s e l l i n g p r a c t i c e and provides 
a base for routine cumulative records on a c h i l d ' s 
p e r s o n a l i t y development, on an annual or semi annual b a s i s , 
using the same kind of s c a l e s as are employed at other ages. 
The H.S.P.Cj. i s an American t e s t but i t has been widely used 
2 
with B r i t i s h s u b j e c t s and C a t t e l l , Wagner and C a t t e l l 
s t a t e that a very s u b s t a n t i a l degree of c r o s s c u l t u r a l 
constancy has been found with the same t e s t s i n American and 
B r i t i s h samples. 
e a r l i e r when d i s c u s s i n g the c o n s t r u c t i o n of the t e s t 
C a t t e l l and B e l o f f had s t a t e d t h a t wherever f e a s i b l e items 
were devised which load a f a c t o r but which from t h e i r 
content, would not appear to a c h i l d , by "face v a l i d i t y " to 
do so, thus making faking r e l a t i v e l y d i f f i c u l t . Again i n 
co n s t r u c t i o n care was taken to a s s i g n to each f a c t o r s c a l e 
Raymond B . C a t t e l l and Mary D . L . C a t t e l l , Handbook for 
the Junior-Senior High School P e r s o n a l i t y Questionnaire, 
Champaign,Institute f or P e r s o n a l i t y and A b i l i t y T e s t i n g , 
1969, p.5. 
^Raymond B . C a t t e l l , Anka V/agner and 1-iary D . C . C a t t e l l , 
"Adolescent P e r s o n a l i t y S t r u c t u r e i n Q Data Checked i n the 
High School P e r s o n a l i t y Questionnaire", B r i t i s h Journal of 
Psychology, 61.1 (February 1970), p.40. 
3 
C a t t e l l and B e l o f f , Op.cit., pp.4-6. 
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as many items , i n which 'yes' c o n t r i b u t e s p o s i t i v e l y to the 
t o t a l score as items f or which 'no' c o n t r i b u t e s . Thus 
mental s e t towards c e r t a i n responses w i l l not d i s t o r t the 
sc o r e . I n addition the highest p o s s i b l e s c a l e r e l i a b i l i t y 
compatible with t o t a l length of a s i n g l e form of the t e s t , 
such that i t can be administered w i t h i n a s i n g l e c l a s s 
period, was one of the aims i n the t e s t c o n s t r u c t i o n . 
C a t t e l l and Beloff''" f u r t h e r s t a t e d t h a t with regard 
to faking: 
".....methods of re s e a r c h have been used i n 
s e l e c t i n g items for t h i s t e s t which w i l l make 
faking d i f f i c u l t , the present s c a l e avoids t h i s 
complication. Indeed, i n p r a c t i c e , no evidence 
has y et been found of any systematic changes i n 
f a c t o r s c o res between s i t u a t i o n s of anonymity 
and those where the youth might seem to gain 
by presenting a more favourable d e s c r i p t i o n of 
h i s behaviour." 
Test - r e t e s t r e l i a b i l i t y c o e f f i c i e n t s as reported 
by C a t t e l l and C a t t e l l f o r one form r e t e s t e d a f t e r one 
2 
day are presented i n Table 1.2. 
Dependability C o e f f i c i e n t s of S i n g l g Form H.S.P.Q. 
A B C D E F G H I J 0 Q 2 Q 3 Q 4 
.85 .78 .77 .80 .74 .76 .72 .81 .88 .81 .83 .82 .78 .84 
C a t t e l l and C a t t e l l r e p o rt homogenity c o e f f i c i e n t s , 
the average extent to which items c o r r e l a t e with each other, 
C a t t e l l and B e l o f f , l o c . c i t . 
TABLE 1.2 
C a t t e l l and C a t t e l l , Op.cit 
I b i d , p.10 
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and point out that high homogenity i s by no means u n i v e r s a l l y 
d e s i r a b l e and that i n raeasuring p e r s o n a l i t y f a c t o r s i t i s 
d e s i r a b l e to have items c o r r e l a t i n g as l i t t l e as p o s s i b l e 
with each other w h i l s t c o n s i s t e n t l y c o r r e l a t i n g to a maximum 
degree with the underlying f a c t o r . The homogenity 
c o e f f i c i e n t s are reported i n Table 1.3. 
TABLE 1.3 
Komogenity C o e f f i c i e n t s for S i n g l e Form H.S.P.Q. 
A B C D E E G H I J 0 Q2 Q3 Q4 
.22 .40 .25 .26 .34 .30 .41 .36 .43 .20 .4-0 .26 .36 .40 
With regard to v a l i d i t y C a t t e l l and C a t t e l l have 
s t a t e d that what matters c r u c i a l l y i s good i n t e n s i v e 
measurement of the p e r s o n a l i t y f a c t o r s i n the f i r s t p l a c e 
and therefore H.S.P.Q. s c a l e s are meant to stand or f a l l 
by t h e i r construct v a l i d i t y , t h e i r c o r r e l a t i o n s with the 
pure f a c t o r s they are supposed to measure. They reported 
c o r r e l a t i o n s of d i r e c t v a l i d i t y - the m u l t i p l e c o r r e l a t i o n s 
between the items i n the f a c t o r s c a l e with the pure f a c t o r . 
These are reproduced i n Table 1.4. 
TABLE 1.4 
Construct V a l i d i t y of S i n g l e Form H.S.P.Q. as D i r e c t V a l i d i t i e s 
on the B a i s of n u l t i p l e C o r r e l a t i o n s Between Items 
and Pure F a c t o r 
iL B C D E F G H I J 0 Q2 Q3 Q4 
.67 .69 .71 .63 .65 .68 .68 .72 .70 .58 .77 .61 .57 .74 
C a t t e l l and C a t t e l l , Op.cit., p.11. 
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CattelA and B e l o f f considered that the v a l i d i t i e s are 
thoroughly s a t i s f a c t o r y for s c a l e s of t h i s length. They 
suggested that there should be no d i f f i c u l t y i n obtaining 
the r e l i a b i l i t i e s and v a l i d i t i e s which had been reported 
provided favourable rapport was e s t a b l i s h e d with the 
c h i l d r e n to whom the t e s t was being administered. 
For t h i s study i t was decided to use one form of the 
t e s t , Form A, for two reasons. I n the f i r s t p l ace when 
neg o t i a t i o n s were tak i n g place with regard to obtaining 
s u b j e c t s i t became obvious that w h i l s t schools and clubs 
were w i l l i n g to take p a r t i n the r e s e a r c h , the amount of 
time which they could allow to be devoted to t e s t purposes 
was, understandably, l i m i t e d and i n terms of f e a s i b i l i t y i t 
would not have been p o s s i b l e to administer more than one 
form of the t e s t . Secondly, the experience of the r e s e a r c h e r 
l e d him to b e l i e v e that for complete co-operation by 
c h i l d r e n of the age range being studied a t e s t period should 
not be unduly lengthy. King when cons i d e r i n g p r i n c i p l e s 
r e l a t i n g to the t e s t i n g of emotional maturity of c h i l d r e n 
had suggested that the instrument used should be capable 
of r e l a t i v e l y b r i e f a d m i n i s t r a t i o n . He s t a t e d : 
".....from the point of view of r e a l i s t i c 
c o n s i d e r a t i o n s of a t e s t programme acceptable 
to the school, the instrument should be one that 
w i l l f i t r e a d i l y i n t o e s t a b l i s h e d schedules; 
from the point of view of sampling the c h i l d ' s 
behaviour the instrument should not take the 
form of an endurance t e s t . " 
C a t t e l l and B e l o f f , Op.cit., p.8. 
^ F r a n c i l Walter King, "Emotional Maturity, i t s Nature 
and Measurement", I-iicrocarded Ph.D. D i s s e r t a t i o n , Harvard 
U n i v e r s i t y , 1951, p.219. 
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With a random group of 20 boys i n the present study 
t e s t — r e t e s t dependability c o e f f i c i e n t s were obtained on 
H.S.P.Q. f a c t o r s with an i n t e r v a l of three weeks between 
t e s t s . These are reported i n Table 1.5. 
TABLE 1.5 
Dependability C o e f f i c i e n t s of S i n g l e Form H.S.P.Q. Sample 
Group from Present Study 
A- B C D E. F G H I J 0 Q2 Q3 Q4 
.75 .60 .81 .64 .61 .66 .69 .85 .75 .72 .27 .51 .65 .54 
Except for f a c t o r 0 these c o e f f i c i e n t s compare favourably 
with those reported by C a t t e l l and Cattell'''. Since the 
magnitude of the c o r r e l a t i o n s i n d i c a t e s t h a t over a short 
period of time very comparable r e p l i e s were made i t was 
considered that changes, i f any, i n response over a longer 
period of time of the experinent, could reasonably be 
regarded as a c t u a l changes i n p e r s o n a l i t y aspects due to 
maturation or i n t e r a c t i o n of the s u b j e c t s and environmental 
i n f l u e n c e s . 
A t e s t - r e t e s t comparison on t o t a l p e r s o n a l i t y p r o f i l e 
2 
was made by computing a s i m i l a r i t y c o e f f i c i e n t which C a t t e l l 
has compared to a product moment c o r r e l a t i o n , with regard 
to i n t e r p r e t a t i o n . Procedures followed C a t t e l l and C a t t e l l 
and a rp of .904 was obtained. T h i s was t e s t e d f o r s i g n i f i c a n c e 
"''See page 158. 
2 
R . B . C a t t e l i , " r p and Other C o e f f i c i e n t s of Pat t e r n 
S i m i l a r i t y ; 1 Psychometrika, 14:4 (December 1949), p.293. 
g C a t t e l l and C a t t e l l , Op.cit., p.72. 
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by r e f e r e n c e to a t a b l e reproduced by Horn and was shown 
to be very s i g n i f i c a n t , beyond the .01 l e v e l (.424 re q u i r e d 
with 18 d f . K V/ith such a s i g n i f i c a n t c o r r e l a t i o n between 
the saraple p r o f i l e s i t could be expected that a high 
c o r r e l a t i o n would a l s o be found f o r the t o t a l group i n 
the study. 
Ju n i o r Eysenck P e r s o n a l i t y Inventory 
The J.E.P.I, i s a questionnaire of s i x t y items, 
twenty-four r e l a t e to the measurement of e x t r a v e r s i o n , 
twenty-four to neuroticism and twelve questions comprise 
the l i e s c a l e . The s c a l e i s intended f o r a d m i n i s t r a t i o n 
2 
to c h i l d r e n aged 7-16 y e a r s . S y b i l Eysenck described the 
c o n s t r u c t i o n of the t e s t , which i s an adaptation of the 
Eysenck P e r s o n a l i t y Inventory ( E i P . I . ) for a d u l t s which 
i n turn was an improved v e r s i o n of the Naudsley P e r s o n a l i t y 
Inventory ( I I . P . I . ) . A 1C8 item s c a l e was drawn up by 
c a r e f u l l y s e l e c t i n g , adapting and r e - w r i t i n g items contained 
i n the adult v e r s i o n of E . P . I , and adding f u r t h e r items. 
The t e s t was administered to 6,760 school c h i l d r e n and 
subsequently the 108 items of the t e s t were i n t e r - c o r r e l a t e d 
f o r each age group. The p r i n c i p a l components method of 
f a c t o r a n a l y s i s was c a r r i e d out on the m a t r i c e s . The f i r s t 
two f a c t o r s contributed much the greater part to the v a r i a n c e 
J.L.Horn, "Significance T e s t s for Use with rp and 
Related P r o f i l e S t a t i s t i c s " Educational and P s y c h o l o g i c a l 
Measurement, XXI:2, 1961, p.367. 
2 
S y b i l B.Eysenck, "A New S c a l e for P e r s o n a l i t y 
Measurement i n C h i l d r e n " , B r i t i s h Journal Educational 
Psychology, 35:3 (November 1965), pp.362-365. 
163 
and t h e y were r e a d i l y i d e n t i f i a b l e a s n e u r o t i c i s m and 
e x t r a v e r s i o n . A l i e s c a l e of s i x t e e n i t e m s was c o n s t r u c t e d 
by a d a p t i n g th e l i e s c a l e from t h e E . P . I , and adding-
o t h e r s . T h i s was a d m i n i s t e r e d t o 2,777 c h i l d r e n and f a c t o r 
a n a l y s e d - S i x t y s u i t a b l e i t e m s were then chosen f o r t h e 
t e s t on the b a s i s o f f a c t o r a n a l y s i s . Norms f o r t h e t h r e e 
f a c t o r s a t e a c h age were d e v e l o p e d and a r e a v a i l a b l e . 
I n t h e manual o f t h e t e s t S y b i l Eysenck*" d e s c r i b e d 
e x t r a v e r s i o n a s b e i n g c h a r a c t e r i s e d by s o c i a b i l i t y , a c t i v i t y , 
o p timism, o u t ~ g o i n g and i m p u l s i v e b e h a v i o u r , w h i l e i n t r o v e r s i o n 
i s c h a r a c t e r i s e d by u n s o c i a b l e , p a s s i v e , q u i e t , t h o u g h t f u l 
and r e s e r v e d b e h a v i o u r . N e u r o t i c i s m was t y p i f i e d a s r e l a t i n g 
t o a p e r s o n who i s moody, toughy, a n x i o u s , r e s t l e s s and 
r i g i d , whereas t h e s t a b l e p e r s o n i s calm, e a s y - g o i n g , c a r e f r e e 
and r e l i a b l e . A more d e t a i l e d d e s c r i p t i o n o f t h e n a t u r e 
of t h e s e two f a c t o r s i s p r e s e n t e d i n the Appendix (pp.409-410) 
2 
S y b i l E y s e n c k r e p o r t e d t e s t - r e t e s t r e l i a b i l i t i e s f o r 
f a c t o r s measured by t h e t e s t . C o r r e l a t i o n f o r boys i n t h e 
age r a n g e c o v e r e d by t h i s s t u d y a r e p r e s e n t e d i n T a b l e 1.6. 
TABLE 1.6 
T e s t R e t e s t R e l i a b i l i t y C o e f f i c i e n t s 
f o r J . E . P . I o 
Ages E x t r a v e r s i o n N e u r o t i c i s m L i e S c a l e 
11 .755 .869 .703 
12 .768 .717 .681 
13 .587 ,801 .578 
14 .704 .746 .645 
S y b i l B.G.Eysenck, Manual of t h e J u n i o r E y s e n e k P e r s o n a l i t y 
I n v e n t o r y , London, U n i v e r s i t y of London P r e s s , 1965, p.3. 
2 I b i d , p.11, 
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S y b i l E y s e n c k a l s o r e p o r t e d s p l i t - h a l f r e l i a b i l i t y 
c o e f f i c i e n t s . Those f o r boys i n t h e age group c o v e r e d 
by t h i s s t u d y a r e p r e s e n t e d i n T a b l e 1.7. 
TASLE 1.7 
S p l i t - H a l f R e l i a b i l i t y C o e f f i c i e n t s f o r J . a . P . I . 
Ages E x t r a v e r s i o n N e u r o t i c i s m L i e S c a l e 
11 .718 .836 .669 
12 .705 .841 .733 
13 .778 .834 .712 
14 .810 .828 .684 
S y b i l E y s e n c k c o n s i d e r e d t h a t the r e l i a b i l i t y c o e f f i c i e n t s 
i n d i c a t e t h a t t h e s c a l e s a r e r e a s o n a b l e f o r group c o m p a r i s o n s 
a t young age ( e . g . 7-9) and p o s s i b l y f o r i n d i v i d u a l t e s t i n g 
a t o l d e r a g e s . 
The v a l i d i t y o f t h e i n s t r u m e n t was t e s t e d by a d m i n i s t e r i n g 
i t t o two hundred and t w e n t y - n i n e c h i l d g u i d a n c e c h i l d r e n 
who had been t e s t e d and r a t e d w i t h r e g a r d t o t h e e x t r a v e r t e d 
o r i n t r o v e r t e d n a t u r e of t h e i r symptoms. S j s b i l E y s e n c k 
r e p o r t e d t h a t t h e group a s a whole was v e r y s i g n i f i c a n t l y 
above t h e s t a n d a r d i z a t i o n group w i t h r e s p e c t t o n e u r o t i c i s m 
and t h a t t h e r e was a v e r y s i g n i f i c a n t d i f f e r e n c e w i t h r e s p e c t 
to t h e e x t r a v e r s i o n s c o r e s between t h o s e showing e x t r a v e r t e d 
symptoms and t h o s e showing i n t r o v e r t e d symptoms. She 
c o n c l u d e d : 
l o c . C l t . 
2 
S y b i l B.liyoenck, "A Nov.' S c a l e f o r P e r s o n a l i t y Measurement 
i n C h i l d r e n " , B r i t i s h J o u r n a l E d u c a t i o n a l P s y c h o l o g y , 35.3 
(November 1 9 6 5 ) , p.365. ~ ~ 
l o c . C l t . 
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" I t seems p r o b a b l e t h e r e f o r e t h a t t h e s c a l e may 
have some v a l i d i t y i n c o n n e c t i o n w i t h c l i n i c a l 
i n v e s t i g a t i o n s and i t seems not u n r e a s o n a b l e to 
e x p e c t a s i m i l a r v a l i d i t y w i l l a t t e n d measurements 
i n normal c h i l d r e n . " 
S i n c e t h e development of t h e J . E . P o l , a number of 
s t u d i e s have been r e p o r t e d which have used t h e i n v e n t o r y f o r 
t h e u e asurement of e x t r a v e r s i o n and n e u r o t i c i s m , i n c l u d i n g 
some r e f e r r e d t o i n t h i s p r e s e n t s t u d y , f o r i n s t a n c e t h o s e 
by Hendry and V/hiting ( p . 80 ) and by E n t w i s t l e and 
Cunningham ( p . 2 8 3 ) . 
R e l i a b i l i t y t e s t s f o r t h e p r e s e n t s t u d y were g i v e n t o 
a random group of 20 boys w i t h an i n t e r v a l of t h r e e weeks 
between t e s t s . C o r r e l a t i o n s o b t a i n e d were a s f o l l o w s : 
E x t r a v e r s i o n .94 
N e u r o t i c i s m .93 
The r e s u l t s , s i g n i f i c a n t a t t h e .01 l e v e l , were c o n s i d e r e d 
t o be s a t i s f a c t o r y and l i k e t h e r e l i a b i l i t y t e s t s r e p o r t e d 
f o r H.S.P.Q. gave th e r e s e a r c h e r - r e a s o n a b l e c o n f i d e n c e t h a t 
s h o u l d changes i n r e s p o n s e be found o v e r t h e l o n g e r 
e x p e r i m e n t a l p e r i o d t h e s e c o u l d be r e g a r d e d a s b e i n g changes 
i n p e r s o n a l i t y of t h e s u b j e c t s . 
Comparison of t h e C a t t e l l and E y s e n c k Approach to P e r s o n a l i t y 
Measurement 
T h e r e a r e c e r t a i n d i v e r g e n c e s of v i e w and of p r o c e d u r e 
between th e two p s y c h o l o g i s t s . These d i v e r g e n c i e s r e s o l v e 
t h e m s e l v e s i n t o d i f f e r e n c e i n d e r i v a t i o n of s o u r c e t r a i t s , 
o f f a c t o r a n a l y t i c method, of n o m e n c l a t u r e and of emphasis 
between p r i m a r y and h i g h e r o r d e r t r a i t s . 
166 
H a l l and L i n d z e y p o i n t out t h a t i n b a s i c d e r i v a t i o n 
of s o u r c e t r a i t s C a t t e l l h a s p r e f e r r e d t o use t h e l i f e 
r e c o r d method s i n c e he c o n s i d e r s s u c h d a t a t o be of 
a s s u r e d s i g n i f i c a n c e and i m p o r t a n c e due t o t h e i r o r i g i n 
i n r e a l l i f e s i t u a t i o n s . The b a s i c p r o c e d u r e f o l l o w e d i s 
t o s e c u r e a l a r g e number of b e h a v i o u r a l r a t i n g s of d i f f e r e n t 
d i m e n s i o n s f o r a group of i n d i v i d u a l s and t h e n to s u b j e c t 
t h e s e s e t s o f s c o r e s to f a c t o r a n a l y s i s . I n c o n t r a s t 
E y s e n c k h a s tended t o e mphasise o b j e c t i v e p e r s o n a l i t y t e s t s . 
I n t h e i r use of f a c t o r a n a l y s i s C a t t e l l and E y s e n c k 
have d i f f e r e d i n p r o c e d u r e w i t h t h e former u s i n g a method 
o f s i m p l e s t r u c t u r e and t h e l a t t e r a method of c r i t e r i o n 
a n a l y s i s . As a consequence C a t t e l l h a s e x t r a c t e d a l a r g e r 
number of p r i m a r y f a c t o r s which i n t u r n c o n t r i b u t e t o h i g h e r 
o r d e r f a c t o r s w h i c h he terms s e c o n d a r y f a c t o r s ; w h i l s t 
E y s e n c k has t y p i c a l l y e x t r a c t e d h i g h e r o r d e r f a c t o r s . 
2 
Il o r e r e c e n t l y , however, E y s e n c k and E y s e n c k have r e p o r t e d 
r e s e a r c h where f o l l o w i n g a P r i n c i p l e Components, 
f a c t o r i z a t i o n a f u l l s c a l e Promax O b l i q u e f a c t o r r o t a t i o n 
was c a r r i e d out t o o b t a i n d a t a r e l a t i n g t o p r i m a r y f a c t o r s . 
With r e g a r d t o n o m e n c l a t u r e , one o f t h e main d i f f e r e n c e s 
between C a t t e l l and E y s e n c k i s t h a t a s p e c t s of p e r s o n a l i t y 
s u c h a s e x t r a v e r s i o n which C a t t e l l would l a b e l a s ' f a c t o r ' 
g 
or ' t r a i t ' , E y s e n c k c l a s s i f i e s a s a ' t y p e ' which he r e g a r d s 
^ E a l l and L i n d z e y , o p . c i t . , p.399. 
2 _ K . J o E y s e n c k and S.B>iiysenck, P e r s o n a l i t y s t r u c t u r e and 
Measurement, London, R o u t l e d g e and Kegan P a i a l , 1969, pp. 265-316. 
g 
Raymond B . C a t t e l l , The S c i e n t i f i c A n a l y s i s of P e r s o n a l i t y , 
Harmondsworth, Penguin Books, 1965, pp.122-123. 
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a s a syndrome of t r a i t s , a more g e n e r a l i s e d and i n c l u s i v e 
v a r i e t y of o r g a n i s a t i o n . A t r a i t on t h e o t h e r hand he 
r e g a r d s a s an o b s e r v e d c o n s i s t e n c y among " i n d i v i d u a l a c t i o n 
t e n d e n c i e s " . ^ 
T h e r e would appear to be l i t t l e d i s a g r e e m e n t r e g a r d i n g 
t h e i n t e r c h a n g e a b i l i t y of t h e i r m e a s u r e s of t h e h i g h e r o r d e r 
f a c t o r , e x t r a v e r s i o n , or e x v i a a s C a t t e l l p r e f e r s to c a l l i t , 
but u n t i l r e c e n t l y n e i t h e r p s y c h o l o g i s t a c c e p t e d t h a t h i g h e r 
o r d e r f a c t o r s n e u r o t i c i s m and a n x i e t y were one and t h e same 
2 
measure. E y s e n c k d i d not use t h e two t erms i n t e r c h a n g e a b l y . 
He s t a t e d : 
" Neurtbticism i s r e g a r d e d a s an i n h e r i t e d p s y c h o p h y s i c a l 
d i s p o s i t i o n c l o s e l y l i n k e d w i t h t h e l a b i l i t y o f t h e 
autonomic s y s t e m , which g o v e r n s a p e r s o n ' s e m o t i o n a l 
r e a c t i v i t y and may p r e d i s p o s e him to t h e development 
of n e u r o t i c d i s o r d e r s under s u i t a b l e c i r c u m s t a n c e s . 
A n x i e t y i s a c o n d i t i o n e d f e a r r e a c t i o n which i s 
p a r t i c u l a r l y c h a r a c t e r i s t i c of d y s t h y m i c n e u r o t i c s , 
i . e . of p e r s o n s who a r e h i g h on t h e f a c t o r of 
i n t r o v e r s i o n , w h ich i s s i g n i f i c a n t l y c o r r e l a t e d w i t h 
c o n d i t i o n a b i l i t y . A n x i e t y t h e r e f o r e i s a 'mixed 
c o n c e p t * b e i n g r e l a t e d both t o n e u r o t i c i s m and t o 
i n t r o v e r s i o n . " 
g 
C a t t e l l and B e l o f f p o i n t e d out t h a t t h e s e r i e s of 
r e s e a r c h e s w h ich l e d t o t h e d e f i n i n g of s e c o n d o r d e r f a c t o r , 
a n x i e t y , have a l s o shown t h a t n e u r o t i c i s m i s d i f f e r e n t from 
a n x i e t y . Both n e u r o t i c s and n o n - n e u r o t i c s can s c a t t e r o v e r 
a s i m i l a r wide range on a n x i e t y p e r s e . They c o n c l u d e d : 
H . J . E y s e n c k , D i m e n s i o n s of P e r s o n a l i t y , London, 
Kegan P a u l , 4947, p.18. 
2 
H . J . E y s e n c k , "The R e l a t i o n s h i p of N e u r o t i c i s m and 
E x t r a v e r s i o n t o I n t e l l i g e n c e and E d u c a t i o n a l A t t a i n m e n t " , 
B r i t i s h J o u r n a l E d u c a t i o n a l P s y c h o l o g y , 33.2 ( J u n e 1 9 6 3 ) , p.192. 
g 
C a t t e l l and B e l o f f , o p . c i t . , p.24. 
"There i s some ten d e n c y i n g e n e r a l f o r n e u r o t i c s 
t o be more a n x i o u s , but a n x i e t y i s not n e u r o t i c i s m , 
and d e s e r v e s to be s e p a r a t e l y measured." 
However, some i n d e p e n d e n t p s y c h o l o g i s t s have t a k e n a 
d i f f e r e n t v i e w . Adcock^ f o r i n s t a n c e s u g g e s t e d t h a t had 
E y s e n c k c o n t i n u e d t h e f a c t o r i s a t i o n f u r t h e r f a c t o r s may 
have been found r e l a t e d t o n e u r o t i c i s m . I n t h e e v e n t 
d e l i b e r a t e p o l i c y e n s u r e d t h a t o n l y broad h i g h e r o r d e r 
f a c t o r s c o u l d be measured. He c o n s i d e r e d t h a t E y s e n c k ' s 
n e u r o t i c i s m and C a t t e l l ' s a n x i e t y s h o u l d c o r r e s p o n d : 
"Both s t a t i s t i c a l e v i d e n c e and t h e f a c t o r 
d e s c r i p t i o n o f f e r e d by t h e two w r i t e r s seem t o 
i n d i c a t e t h a t t h i s i s i n f a c t s o . " 
2 
Adcock c o n c l u d e d t h a t t h e m a j o r d i f f e r e n c e s a r i s e from 
methodology, t h a t t h e s e a r e much l e s s than might be expect' 
and t h a t t h e r e a r e no f i n d i n g s which cannot be r e c o n c i l e d . 
He s u g g e s t e d t h e term E m o t i o n a l r e a c t i v i t y be s u b s t i t u t e d 
f o r C a t t e l l ' s A n x i e t y and E y s e n c k ' s N e u r o t i c i s m . 
B u r t a f t e r p o i n t i n g out t h a t C a t t e l l and E y s e n c k 
were p r i m a r i l y i n t e r e s t e d i n d i f f e r e n t l e v e l s , p r i m a r y 
s o u r c e t r a i t s and second o r d e r f a c t o r s r e s p e c t i v e l y , and 
t h a t many of t h e d i f f e r e n c e s between them were due t o t h i s 
f a c t , s t a t e d he c o n s i d e r e d t h a t i n s p i t e o f t h e i r m u t u a l 
c r i t i c i s m s t h e i r v i e w s were c o m p l i m e n t a r y r a t h e r t h a n 
a n t a g o n i s t i c . He c o n c l u d e d t h a t t h e r e was a l a r g e measure 
1 
C.J.Adcock, "A Comparison of t h e C o n c e p t s o f C a t t e l l 
and E y s e n c k " , B r i t i s h J o u r n a l E d u c a t i o n a l P s y c h o l o g y , 35.1 
( F e b r u a r y 1 9 6 5 ) , pp.90-91. 
2 I b i d , p.96. 
C y r i l B u r t , " F a c t o r i a l S t u d i e s of P e r s o n a l i t y and 
T h e i r B e a r i n g on the Work o f t h e T e a c h e r " , B r i t i s h J o u r n a l 
E d u c a t i o n a l P s y c h o l o g y , 35.3 (November 1 9 6 5 ) , p.371. """" 
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of agreement between C a t t e l l , E y s e n c k and h i m s e l f . 
I n d e e d more r e c e n t l y E y s e n c k and Eysenck"*" s t a t e d t h a t 
C a t t e l l p r e f e r s t o c a l l t h e f a c t o r which t h e y c a l l N e u r o t i c i s m , 
A n x i e t y v e r s u s I n t e g r a t i o n or A d j u s t m e n t . I t would appear 
t h a t t h e y c o n s i d e r t h a t t h e same d i m e n s i o n i s b e i n g measured 
and t h e y s t a t e t h a t f o r u n i f o r m i t y t h e y w i l l r e f e r t o 
C a t t e l l A n x i e t y a s N e u r o t i c i s m . 
D i s c u s s i n g m i s u n d e r s t a n d i n g s which have a r i s e n i n t h e 
p a s t between t h e i r a p p r o a c h e s t o t h e a n a l y s i s of p e r s o n a l i t y 
2 
E y s e n c k and E y s e n c k s u g g e s t t h a t t h i s h a s l a r g e l y been due 
t o d i f f e r e n c e s i n methodology p a r t i c u l a r l y w i t h r e g a r d to 
f a c t o r a n a l y s i s . They c o n t i n u e by s t a t i n g t h a t t h e two 
s i d e s a r e now v e r y much c l o s e r t o g e t h e r . 
"Both s i d e s now r e c o g n i s e e x p l i c i t l y t h e 
d e s c r i p t i v e v a l u e of p r i m a r y t r a i t s a s w e l l a s 
t h e e x i s t e n c e of t y p e f a c t o r s s u c h a s n e u r o t i c i s m 
and e x t r a v e r s i o n . " 
They go on t o s t a t e t h a t what i s s t i l l i n d i s p u t e i s 
t h e u s e f u l n e s s of h i g h e r o r d e r f a c t o r s a s opposed to 
l o w e r o r d e r t r a i t s . 
S i m i l a r l y C a t t e l l VJagner and C a t t e l l s t a t e t h a t 
b e c a u s e of c o n v e r g i n g t e c h n i q u e s of C a t t e l l and E y s e n c k a 
c e r t a i n degree of common c o n c l u s i o n h a s now a p p e a r e d i n 
t h e i r work. They added: 
"T£ie r e m a i n i n g p o i n t s a t i s s u e between us a r e t h e 
s h e e r number of second o r d e r s and how s e r i o u s f o r 
p r e c i s e t h e o r e t i c a l i n t e r p r e t a t i o n s t h e amoynt of 
e r r o r may be t h r o u g h s e e k i n g t h e s e c o n d o r d e r s 
w i t h o u t g o i n g t h r o u g h t h e p r i m a r i e s . " 
1 
E y s e n c k and E y s e n c k , o p . c i t . , p.36. 
2 
O p . c i t . , p.41. 
3 C a t t e l l , Ivagner and C a t t e l l , o p . c i t . , p.41. 
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I n the Handbook f o r t h e H.S.P.Q.the use and v a l u e 
1 
of p r i m a r y f a c t o r s i s e m phasised by C a t t e l l and C a t t e l l . 
2 
C a t t e l l had e a r l i e r d e s c r i b e d h i s p o s i t i o n r e g a r d i n g t h e 
p s y c h o l o g i c a l r e l e v a n c e and i m p o r t a n c e of f i r s t and second 
o r d e r f a c t o r s , a s b e i n g i n t e r m e d i a t e : 
t : . . . . . i n t h a t s e c o n d o r d e r f a c t o r s a r e r e g a r d e d 
a s b e i n g no more and no l e s s p s y c h o l o g i c a l l y 
m e a n i n g f u l and r e l e v a n t t h a n f i r s t o r d e r s but 
s i m p l y a s n e c e s s a r y a c c o u n t s of e x i s t i n g b r o a d e r 
o r g a n i s i n g i n f l u e n c e s t h a n t h o s e which g i v e 
f i r s t o r d e r s t r u c t u r e . " 
A number of r e s e a r c h e r s have recoiiimended t h a t C a t t e l l ' s 
16PF s h o u l d be u s e d f o r m e a s u r i n g second o r d e r f a c t o r s 
3 
r a t h e r t h a n p r i m a r i e s . B e c k e r made t h a t s u g g e s t i o n i n 
t h e c o n c l u s i o n of a s t u d y where he had compared t h e f a c t o r 
s t r u c t u r e of 1 6FF and G u i l f o r d p e r s o n a l i t y i n v e n t o r i e s . 
4 
P e t e r s e n e n q u i r e d i n t o d i s a g r e e m e n t s i n t h e C a t t e l l - i t y s e n c k 
f a c t o r a n a l y t i c methods of p e r s o n a l i t y a s s e s s m e n t by 
c o n s i d e r i n g t h e d e s c r i p t i v e e f f i c i e n c y , s u f f i c i e n c y of 
f a c t o r e x t r a c t i o n , f a c t o r i n v a r i a n c e and v a l i d i t y and 
c o n c l u d e d t h a t : 
" A v a i l a b l e e v i d e n c e now s u g g e s t s t h a t t h e most 
dependable d i m e n s i o n s drawn f r o n c o n v e n t i o n a l 
f a c t o r a n a l y s i s of r a t i n g s and q u e s t i o n n a i r e s 
a r e s i m p l e f a m i l i a r d i m e n s i o n s of broad s e m a n t i c 
s c o p e . " 
C a t t e l l and C a t t e l l , o p . c i t . , p.39. 
R . B . C a t t e l l , " A n x i e t y , E x t r a v e r s i o n and o t h e r Second 
Order P e r s o n a l i t y F a c t o r s i n C h i l d r e n " , J o u r n a l of 
P e r s o n a l i t y , 27, 1959, p.466. 
L e s l e y C . B e c k e r , "A Comparison of t h e F a c t o r S t r u c t u r e 
and Other P r o p e r t i e s of t h e 16PF and t h e G u i l f o r d - M a r t i n 
P e r s o n a l i t y I n v e n t o r i e s " , E d u c a t i o n a l and P s y c h o l o g i c a l 
Measurement, 2, 1961, p.403. 
4 
D . i i . P e t e r s e n , "Scope and G e n e r a l i t y of V e r b a l l y 
D e f i n e d P e r s o n a l i t y F a c t o r s " , P s y c h o l o g i c a l Review, 72:1, 
1965, p.48. 
2. 
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1 Rachman r e v i e w i n g s t u d i e s of t h e development of 
p e r s o n a l i t y i n c h i l d r e n c o n c l u d e d t h a t t h e u t i l i t y of a 
b i - d i m e n s i o n a l model i n t h e d e s c r i p t i o n and a n a l y s i s of 
c h i l d h o o d p e r s o n a l i t y i s w e l l e s t a b l i s h e d . He recommended 
the u t i l i s a t i o n of t h e d i m e n s i o n s of e x t r a v e r s i o n and 
n e u r o t i c i s m p a r t i c u l a r l y i n d e v e l o p m e n t a l s t u d i e s . E y s e n c k 
2 
and E y s e n c k s u m m a r i s i n g t h e i r work i n t o t h e s t r u c t u r e of 
c h i l d h o o d p e r s o n a l i t y s t a t e t h a t i n t h e main t h e i r r e s u l t s 
s u p p o r t t h e v i e w t h a t t h e g e n e r a l p r i n c i p l e s d i s c o v e r e d i n 
t h e a n a l y s i s of a d u l t p e r s o n a l i t y s t r u c t u r e r e c u r i n t h e 
a n a l y s i s of t h e p e r s o n a l i t y s t r u c t u r e of c h i l d r e n , w i t h 
e x t r a v e r s i o n and n e u r o t i c i s m b e i n g c l e a r l y a p p a r e n t . They 
f u r t h e r s t a t e t h a t t h e p r i m a r y f a c t o r s i n t o which E x t r a v e r s i o n 
and N e u r o t i c i s m can be broken down a r e compacable to t h o s e 
found i n a d u l t s and a r e s i m i l a r l y l e s s c o n s i s t e n t t h a n a r e 
t h e h i g h e r o r d e r f a c t o r s . 
I n a major a n a l y s i s of t h e E y s e n c k , C a t t e l l and G u i l f o r d 
P e r s o n a l i t y I n v e n t o r i e s , E y s e n c k and E y s e n c k a d m i n i s t e r e d 
t h e t h r e e i n v e n t o r i e s t o 600 male and 60Q f e m a l e s u b j e c t s and 
f a c t o r a n a l y s e d t h e r e s u l t s . From t h i s p r o c e d u r e they s t a t e d 
t h a t o n l y a t t h e h i g h e r l e v e l s t r u c t u r e d i d t h e t h r e e d i f f e r e n t 
4 
s y s t e m s show complete agreement. They s t a t e d t h a t t h e 
C a t t e l l and G u i l f o r d p r i m a r y f a c t o r s were d i f f i c u l t o r 
i m p o s s i b l e to r e p l i c a t e w i t h t h e E y s e n c k p r i m a r y f a c t o r s 
S.Rachman " E x t r a v e r s i o n and N e u r o t i c i s m i n C h i l d h o o d " , 
i n P e r s o n a l i t y s t r u c t u r e and l i e a s u r e m e n t , London, R o u t l e d g e 
and Kegan P a u l , 1969, p.263. 
^ E y s e n c k and E y s e n c k , o p . c i t . , p.316. 
3 I b i d , p.194. 
4 I b i d , p.328. 
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showing t h e same t e n d e n c y but not t o t h e same e x t e n t . They 
c o n c l u d e d t h a t both f o r r e s e a r c h and f o r p r a c t i c a l 
a p p l i c a t i o n s h i g h e r o r d e r f a c t o r s s h o u l d be u s e d r a t h e r 
t h a n p r i m a r y factors'"'. 
2 
C o m p a r a t i v e l y r e c e n t l y C a t t e l l , W a g n e r and C a t t e l l 
r e p o r t e d t h e r e s u l t s of an i n t e n s i v e s t a t i s t i c a l a n a l y s i s 
w h i c h t h e y made on H.S.P.Q. t e s t s ( f o u r f o r m s ) a d m i n i s t e r e d 
t o 399 g i r l s and 401 boys from f o u r a r e a s of t h e U n i t e d 
S t a t e s . They i n d i c a t e d t h a t t h e a n a l y s i s had r e p e a l e d 14 
s u b s t a n t i v e p r i m a r y f a c t o r s . T h e r e was however some 
doubt r e g a r d i n g t h e meaning of t h r e e f a c t o r s : C - Ego 
S t r e n g t h , J - C o a s t h e m i a and = S e l f S u f f i c i e n c y . They 
s u g g e s t e d t h a t i n t h e c a s e of Qg t h i s may have been due t o 
i n a d e q u a t e r o t a t i o n i n t h e a n a l y s i s s i n c e p r e v i o u s s t u d i e s 
have found t o r e p l i c a t e . F o r C and J however t h e y s u g g e s t 
t h a t t h e y may be e n c o u n t e r i n g a " s y s t e m a t i c m a n i f e s t a t i o n 
of u n u s u a l b r e a d t h i n t h e t r a i t " . They i n d i c a t e d t h a t 
e x a m i n a t i o n of s e c o n d o r d e r s t r u c t u r e from t h e p r i m a r i e s 
y i e l d e d p r e v i o u s l y found second o r d e r f a c t o r s . 
I t would appear a t t h e h i g h e r o r d e r f a c t o r s t r u c t u r e 
t h e r e i s a good measure of agreement between t h e s e d i f f e r e n t 
a p p r o a c h e s t o t h e measurement of p e r s o n a l i t y , w h i l s t t h e i r 
u t i l i t y i n terms o f a s s e s s m e n t of p r i m a r y f a c t o r s h a s been 
c h a l l e n g e d . t i t h r e g a r d to t h e o v e r a l l v a l u e of t h e C a t t e l l 
and E y s e n c k q u e s t i o n n a i r e s f o r r e s e a r c h p u r p o s e s \varburton 
and Kane s t a t e d : 
I b i d , p.250. 
' C a t t e l l , vvagner and C a t t e l l , Op. c i t . , pp. 39-54. 
V a r b u r t o n and Kane, O p . c i t . , p.84. 
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" o o . o o t h e C a t t e l l and E y s e n c k s c a l e s appear t o be 
among t h e s o u n d e s t t e c h n i q u e s p r e s e n t l y a v a i l a b l e . 
E v e n from th e s m a l l number of i n v e s t i g a t i o n s i n 
t h e f i e l d where t h e c e s c a l e s have been u s e d a 
c e r t a i n amount of c o n s i s t e n c y of r e s u l t s i s a p p a r e n t . 
Much more c o r r o b o r a t i o n i s n e c e s s a r y and i t i s hoped 
t h a t many more c o n c e r t e d e f f o r t s w i l l be made t o 
v e r i f y p r e s e n t f i n d i n g s and e x t e n d t h e scope of 
t h i s i m p o r t a n t a r e a of r e s e a r c h ^ " 
T h i s p r e s e n t r e s e a r c h i s one s u c h c o n c e r t e d e f f o r t 
w h i c h a l s o meets a r e q u i r e m e n t of Burt*" who c o n s i d e r e d t h a t 
we have been too e a s i l y s a t i s f i e d w i t h c r o s s - s e c t i o n a l 
work, 'NThat a r e r e q u i r e d now a r e l o n g i t u d i n a l s t u d i e s . . . . . 
w i t h a v i e w of f o l l o w i n g up w e l l i n t o a d u l t l i f e " . 
s t r e n g t h Development ^ 
As a c o n t i n u i n g t e s t of s t r e n g t h development d u r i n g 
t h e p e r i o d of t h e s t u d y the l e f t g r i p t e s t was c h o s e n . 
2 
B o o k w a l t e r d e s c r i b e d g r i p s t r e n g t h as:. 
".....one of t h e most r e l i a b l e m e a s u r e s of human 
s t r e n g t h . I t i s a r e l a t i v e l y e c o n o m i c a l measure, 
i s e a s i l y a d m i n i s t e r e d and i s a d i r e c t measure of 
a p p l i e d f o r c e . A c c o r d i n g l y g r i p s t r e n g t h i s a 
l i k e l y component of s t r e n g t h t e s t b a t t e r i e s , a 
s t r e n g t h i t e m i n a f i t n e s s b a t t e r y , or a s i n g l e 
i t e m r e a s o n a b l y r e p r e s e n t a t i v e of t o t a l body s t r e n g t h . " 
G r i p s t r e n g t h h a s been e x t e n s i v e l y u s e d i n s t u d i e s of 
3 
s t r e n g t h development f o r example by J o n e s i n t h e B e r k l e y 
4 
Growth S t u d y . ,11th 12=14 y e a r o l d boys C a r t e r o b t a i n e d a 
B u r t , O p . c i t . , p.377. 
^K.U.Bookisralter, " G r i p S t r e n g t h Norms f o r M a l e s " , 
R e s e a r c h Q u a r t e r l y , 21:3 ( O c t o b e r 1 9 5 0 ) , p.249. 
J o n e s , l o c . c i t . 
4 
G a v i n S I . C a r t e r , " R e c o n s t r u c t i o n o f t h e Rogers S t r e n g t h 
and P h y s i c a l F i t n e s s I n d i c e s f o r Upper E l e m e n t a r y , J u n i o r 
High and S e n i o r High S c h o o l Boys", M i c r o c a r d e d Ph.D. T h e s i s , 
U n i v e r s i t y of Oregon, 1958, p.63. 
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c o r r e l a t i o n of .87 between r i g h t and l e f t g r i p , and w i t h 
S t r e n g t h I n d e x ( a b a t t e r y comparable t o t h e T o t a l P r o p o r t i o n a l 
S t r e n g t h b a t t e r y used f o r m a t c h i n g p u r p o s e s i n t h e p r e s e n t 
s t u d y ) c o r r e l a t i o n o f .83 w i t h r i g h t g r i p and .84 w i t h l e f t 
g r i p . 
I n a n t h r o p o m e t r y when o n l y one of a " p a i r e d " measurement 
i s t a k e n t h i s i s a l w a y s measured on t h e l e f t s i d e ( s e e 
H r d l i c k a ^ ) , a c c o r d i n g l y the l e f t g r i p t e s t was s e l e c t e d a s 
t h e measurement of changes i n s t r e n g t h d u r i n g t h e 
e x p e r i m e n t a l p e r i o d . 
2 
C o l l e c t i o n o f D a t a 
P r e l i m i n a r y Arrangements 
The s u b j e c t s i n t h e s t u d y came from two s o u r c e s , swimming 
c l u b s i n Northumberland, Durham and Y o r k s h i r e , and s c h o o l s 
i n t h e sane a r e a . 
The e x e c u t i v e committees of t h e Northumberland and 
Durham C o u n t i e s and Y o r k s h i r e County A.S.A. were c o n t a c t e d 
w i t h a b r i e f e x p l a n a t i o n of t h e p u rpose of t h e s t u d y , and a 
r e q u e s t f o r p e r m i s s i o n to a p p r o a c h c l u b s t o e n q u i r e whether 
t h e y would be p r e p a r e d to t a k e p a r t . Once t h i s c l e a r a n c e 
was r e c e i v e d c l u b s were approached by means o f a c i r c u l a r 
l e t t e r and a r e p l y form, both of which a r e r e p r o d u c e d i n t h e 
Appendix. U i t h v e r y few e x c e p t i o n s c l u b s w hich had boys of 
t h e age group r e q u i r e d competing r e g u l a r l y , i n d i c a t e d t h e i r 
w i l l i n g n e s s t o p a r t i c i p a t e . D a t e s on which t h e t e s t s were 
g i v e n were t h e n m u t u a l l y a g r e e d upon. Headmasters of 
H r d l i c k a ' s , P r a c t i c a l Anthropometry, ed. T . D.Stewart, 
P h i l a d e l p h i a , "wistar I n s t i t u t e , 1947, p.203. 
2 'Appendix pp.417-428 r e l a t e to p r o c e d u r e s of d a t a c o l l e c t i o n . 
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s c h o o l s i n comparable g e o g r a p h i c a l a r e a s to t h o s e i n w hich 
the m a j o r i t y of p a r t i c i p a t i n g c l u b s were l o c a t e d were t h e n 
a p p r o ached by i n d i v i d u a l l e t t e r s w i t h a v i e w t o o b t a i n i n g 
t h e i r p a r t i c i p a t i o n . T h ese were f o l l o w e d up by p e r s o n a l 
v i s i t s by t h e r e s e a r c h e r t o t h o s e s c h o o l s w hich i n d i c a t e d 
t h e i r w i l l i n g n e s s t o c o - o p e r a t e . T h i s p r o c e s s was c o n t i n u e d 
u n t i l i t was c o n s i d e r e d t h a t a s u f f i c i e n t number of s u b j e c t s 
had been o b t a i n e d f o r t h e s e r i e s o f m a t c h i n g t e s t s . 
P a r e n t a l p e r m i s s i o n f o r t h e boys t o t a k e p a r t i n t h e 
r e s e a r c h was o b t a i n e d by s e c r e t a r i e s of t h e c l u b s and 
H eadmasters of t h e s c h o o l s . An example of t h e l e t t e r s e n t 
a p p e a r s i n t h e Appendix. A g a i n o n l y i n r a r e c a s e s was 
p e r m i s s i o n r e f u s e d . 
T e s t P r o c e d u r e s 
I n t h e f i r s t y e a r of t e s t i n g , f o r e a c h group two s e t s 
o f t e s t s were g i v e n , on s e p a r a t e o c c a s i o n s . The f i r s t 
r e q u i r e d i n s c h o o l s a p e r i o d of a p p r o x i m a t e l y t h r e e h o u r s , 
i n a l l c a s e s i n two one~and-hal£ hour s e s s i o n s , and was f o r 
a d m i n i s t r a t i o n of t h e t e s t s f o r m a t c h i n g p u r p o s e s . I n c l u b s , 
w i t h f e w e r s u b j e c t s b e i n g t e s t e d , e a c h time about o n e - a n d - h a l f 
h o u r s was r e q u i r e d . On t h e s e c o n d v i s i t t h e p e r s o n a l i t y 
i n v e n t o r i e s were g i v e n t o t h e groups and o n e - a n d - h a l f h o u r s 
proved s u f f i c i e n t time f o r even t h e s l o w e s t r e a d e r s . A f t e r 
t h e f i r s t y e a r o n l y t h e second s e t of t e s t s was r e p e a t e d , 
hence o n e - a n d - h a l f h o u r s were r e q u i r e d f o r e a c h group t e s t e d . 
The m a t c h i n g t e s t s were condu c t e d d u r i n g t h e months of 
A p r i l and May 1967 f o r Group A and d u r i n g t h e same months 
i n 1968 f o r Group B, The e x p e r i m e n t a l t e s t s were c o n d u c t e d 
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d u r i n g June and J u l y i n 1967, 1968 and 1969 f o r Group A 
and d u r i n g t h e same months i n 1968, 1969 and 1970 f o r 
Group Bo The r e t e s t s of e a c h i n d i v i d u a l boy took p l a c e 
w i t h i n a few d a y s of a t w e l v e month i n t e r v a l e a c h t i m e . 
( i ) H a t c h i n g t e s t s 
The r e s e a r c h e r gave a b r i e f e x p l a n a t i o n of t h e t e s t s t o 
be t a k e n and showed photographs of n a t i o n a l l y known 
spo r t s m e n t o whom t h e r e s e a r c h e r had p r e v i o u s l y a d m i n i s t e r e d 
t h e t e s t s o I t was hoped t h a t t h i s , t o g e t h e r w i t h d i s c u s s i o n s 
of t h e s e s p o r t s m e n , would a s s i s t i n e s t a b l i s h i n g t h e r a p p o r t 
n e c e s s a r y . I t i s c o n s i d e r e d t h a t t h i s r a p p o r t was enhanced 
p a r t i c u l a r l y i n t h e c a s e of t h e c o m p e t i t i v e s u b j e c t s by 
t h e i r knowledge of t h e r e s e a r c h e r b e i n g a q u a l i f i e d AoSoAo 
c o a c h . A f u r t h e r d e v i c e to e n c o u r a g e th e i n t e r e s t of t h e 
boys was t o a d m i n i s t e r t h e t e s t s of s t r e n g t h f i r s t . 
E a c h boy was g i v e n a q u e s t i o n n a i r e / r e s u l t s s h e e t w hich 
i s r e p r o d u c e d i n t h e Appendix. On t h i s were r e c o r d e d t h e 
r e s u l t s of t h e p h y s i c a l t e s t s , t o g e t h e r w i t h i n f o r m a t i o n 
s u c h a s h i s d a t e of b i r t h , p a r e n t a l o c c u p a t i o n and a d d r e s s . 
T h e s e l a t t e r d e t a i l s were s u b s e q u e n t l y v e r i f i e d by c l u b 
o f f i c i a l s and t e a c h e r s . The t e s t s were t h e n a d m i n i s t e r e d 
p e r s o n a l l y by t h e r e s e a r c h e r ; l e g s t r e n g t h and back s t r e n g t h 
measured by dynamometer and l e f t and r i g h t g r i p s t r e n g t h 
by manuometer a c c o r d i n g t o t h e d i r e c t i o n s r e c o r d e d by C l a r k e , 
which a r e r e p r o d u c e d i n the Appendix. The h e i g h t and w e i g h t 
K . H a r r i s o n C l a r k e , A p p l i c a t i o n of Measurement t o H e a l t h 
and P h y s i c a l E d u c a t i o n , 4 t h Edn. Englewood C l i f t s , N.J., 
P r e n t i c e - H a l l I n c . , 1967, pp.147-152. 
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of e a c h boy was a l s o measured and r e c o r d e d . 
A f t e r a b r e a k t h e m e n t a l a b i l i t y t e s t was t h e n g i v e n , 
s u p e r v i s e d by t h e r e s e a r c h e r , a c c o r d i n g to t h e d i r e c t i o n s 
i n t h e T e s t l i a n u a l which a r e r e p r o d u c e d i n t h e Appendix. 
T h i s was s u b s e q u e n t l y s c o r e d f o l l o w i n g t h e d i r e c t i o n s i n 
t h e manual. 
( i i ) E x p e r i m e n t a l T e s t s 
On t h e s e c o n d v i s i t i n t h e f i r s t y e a r of t e s t i n g of 
ea c h group and on t h e v i s i t i n t h e second and t h i r d y e a r 
of t e s t i n g , t h e two p e r s o n a l i t y i n v e n t o r i e s were a d m i n i s t e r e d 
0 
by t h e r e s e a r c h e r , a c c o r d i n g t o t h e d i r e c t i o n s i n t h e 
2 3 
t e s t manuals ' which a r e r e p r o d u c e d i n t h e Appendix. The 
l e f t g r i p t e s t was a l s o a d m i n i s t e r e d on t h e s e o c c a s i o n s . 
E m p h a s i s was p l a c e d on t h e f a c t t h a t code numbers were 
b e i n g u s e d i n s t e a d of s u b j e c t s ' names and t h a t t h e r e s u l t s 
of i n d i v i d u a l r e s p o n s e s were n o t b e i n g d i v u l g e d t o s c h o o l 
or c l u b a u t h o r i t i e s . I t was c o n s i d e r e d t h a t t h e r a p p o r t 
e s t a b l i s h e d w i t h the s u b j e c t s was s u c h t h a t r e l i a n c e c o u l d 
be p l a c e d on t h e r e s p o n s e s made. T h i s was e v i d e n c e d by 
t h e f a c t t h a t a f t e r t h e i n i t i a l e l i m i n a t i o n of s u b j e c t s 
w i t h s c o r e s o f o v e r f o u r on t h e l i e s c a l e of t h e J u n i o r 
E y s e n c k P e r s o n a l i t y I n v e n t o r y none of t h e s u b j e c t s t h e n 
r e m a i n i n g i n t h e s t u d y had to be e l i m i n a t e d a s a r e s u l t of 
O t i s , O p . c i t . , pp.2-3. 
2 
Raymond B . C a t t e l l , I i a n u a l f o r t h e High S c h o o l P e r s o n a l i t y 
Q u e s t i o n n a i r e , Champaign, I l l i n o i s , I n s t i t u t e f o r P e r s o n a l i t y 
and A b i l i t y T e s t i n g , pp.5-8. 
S y b i l B.G.Eysenck, l i a n u a l o f t h e J u n i o r E y s e n c k 
P e r s o n a l i t y I n v e n t o r y , London, U n i v e r s i t y of London P r e s s , 
1963, p.15. 
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t h e i r s c o r e s on t h e l i e s c a l e i n s u b s e q u e n t t e s t s . 
F u r t h e r m o r e i t was c o n s i d e r e d t h a t t h e atmosphere w i t h i n 
which t h e t e s t s were t a k e n , s m a l l groups i n f a m i l i a r 
s u r r o u n d i n g s , ifas s u c h t h a t the t e s t s i t u a t i o n c o u l d not 
be c o n s i d e r e d s t r e s s f u l , Jaco&ts and L e v e n t e r * i n a 
s t u d y w i t h u n i v e r s i t y s t u d e n t s found t h a t s i t u a t i o n a l s t r e s s 
can a f f e c t r e s p o n s e s t o q u e s t i o n n a i r e s p a r t i c u l a r l y w i t h 
r e g a r d t o m e a s u r e s of a n x i e t y and t h a t s u b s e q u e n t r e t e s t s , 
when the t e s t s were more f a m i l i a r , were c o n d u c t e d i n a l e s s 
s t r e s s f u l s i t u a t i o n . However t h i s r e f e r r e d to measurement 
of a n x i e t y s t a t e r a t h e r than t r a i t and a s s t a t e d e v e r y 
e f f o r t was made t o e n s u r e t h a t t h e t e s t s i t u a t i o n d i d not 
appear to be s t r e s s f u l t o t h e boys. 
On t h e s u b j e c t of the i n t e r a c t i o n e f f e c t o f t h e 
2 
e x p e r i m e n t e r / s u b j e c t r e l a t i o n s h i p , R o s e n t h a l h a s s u g g e s t e d , 
and h a s p r e s e n t e d s u p p o r t i n g e v i d e n c e f o r what he c o n s i d e r s to 
be a j u s t i f i a b l e c o n c l u s i o n , t h a t human b e i n g s can engage 
i n h i g h l y e f f e c t i v e and u n i n t e n d e d communication w i t h e a c h 
o t h e r . T h i s he s u g g e s t s , i n a p s y c h o l o g i c a l e x p e r i m e n t a l 
s i t u a t i o n , may be r e s p o n s i b l e f o r t h e f u l f i l m e n t of t h e 
e x p e r i m e n t e r s e x p e c t a n c y . W h i l s t t h i s may w e l l be so i t 
i s n o t c o n s i d e r e d t h a t any u n i n t e n d e d communication c o u l d 
have had a d v e r s e e f f e c t s i n t h i s p r e s e n t s t u d y s i n c e t h e 
o n l y e x p e c t a n c y the r e s e a r c h e r had of h i s s u b j e c t s was 
t h a t t h e q u e s t i o n s s h o u l d be answered a c c u r a t e l y . 
A l f r e d J a c o b s and Seymour L e v e n t e r , "Response t o 
P e r s o n a l i t y I n v e n t o r i e s w i t h S i t u a t i o n a l S t r e s s " , J o u r n a l 
of Abnormal and S o c i a l P s y c h o l o g y , 51, 1955, pp.449=451. 
2 
R o b e r t R o s e n t h a l , " C o v e r t Communication i n t h e 
P s y c h o l o g i c a l E x p e r i m e n t " , P s y c h o l o g i c a l B u l l e t i n 67:5, 
1967, pp.356-367. 
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The completed answer s h e e t s f o r both p e r s o n a l i t y t e s t s 
were s c o r e d , f o l l o w i n g d i r e c t i o n i n t h e r e s p e c t i v e m anuals. 
A l l t h e i n f o r m a t i o n f o r eac h s u b j e c t was t h e n r e c o r d e d on a 
f i n a l p e r s o n a l r e s u l t s s h e e t , a copy o f w h i c h a p p e a r s i n 
t h e Appendix. 
A n a l y s i s of D a t a 
Comparisons were made between t h e f o l l o w i n g groups 
( i ) C o m p e t i t i v e ( C ) and C o n t r o l (N.) 
C12 v C13 N12 v N13 
C13 v C14 N13 v N14 
C12 v C14 N12 v N14 
w i t h c r o s s group c o m p a r i s o n s : 
C12 v N12 
C13 v K13 
C14 v N14 
2 
S e p a r a t e c o m p a r i s o n s were made f o r t h e A groups , t h e 
3 4 B groups and t h e t o t a l (T). g r o ups. 
( i i ) S u c c e s s f u l C o m p e t i t o r s ( S C ) and U n s u c c e s s f u l C o m p e t i t o r s (UC) 
SC12 v SC13 US12 v UC13 
S C I 3 v SC14 UC13 v UC14 
SC12 v SC14 UC12 ii UC14 
•^12, 13, 14 r e f e r t o 12 y e a r s , 13 y e a r s , 14 y e a r s o f age. 
2 
A groups - boys 12 y e a r s o l d d u r i n g 1967 and t e s t e d 
i n 1967, 1968 and 1969. 
B groups - boys 12 y e a r s o l d d u r i n g 1968 and t e s t e d 
i n 1968, 1969 and 1970. 
4 T groups = A + B groups. 
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w i t h c r o s s group c o m p a r i s o n s : 
SC12 v UC12 
S C I 3 v UC13 
SC14 v UC14 
( i i i ) S u c c e s s f u l C o m p e t i t o r s (SC and C o m p e t i t o r s who 
dropped out ( C D ) : 
SC12 v CD12 
U n s u c c e s s f u l C o m p e t i t o r s (UC) and C o m p e t i t o r s who 
dropped o u t : 
UC12 v CD12 
P e r s o n a l i t y C omparisons 
P e r s o n a l i t y a s p e c t s compared were a s f o l l o w s : 
( i ) T o t a l P e r s o n a l i t y P r o f i l e - C a t t e l l K.S.P.Q. 
( i i ) 14 F i r s t Order F a c t o r s - C a t t e l l H.S.P.Q. 
( i i i ) 2nd Order E x v i a , A n x i e t y , C o r t e r t i a and Independence -
C a t t e l l H.S.P.Q. 
( i v ) E x t r a v e r s i o n and N e u r o t i c i s m -- E y s e n c k J.P.Xo 
With r e f e r e n c e t o the d i s c u s s i o n e a r l i e r i n t h i s 
c h a p t e r of t h e app r o a c h to p e r s o n a l i t y measurement by 
C a t t e l l and E y s e n c k , emphasis i s d i r e c t e d i n t h i s p r e s e n t 
a n a l y s i s t o c o m p a r i s o n s of h i g h e r o r d e r p e r s o n a l i t y f a c t o r s 
and of t o t a l p e r s o n a l i t y p r o f i l e s . P r i m a r y f a c t o r s a r e 
c o n s i d e r e d w i t h r e s p e c t t o t h e i r r e l a t i v e c o n t r i b u t i o n t o 
v a r i a n c e between t h e groups b e i n g compared, i n t h e co m p a r i s o n 
of t o t a l p e r s o n a l i t y p r o f i l e . 
P h y s i c a l Development 
L e f t G r i p S t r e n g t h t e s t . 
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Comparison of S u b j e c t s I n i t i a l l y S c o r i n g High or Low on t h e 
H i g h e r Order P e r s o n a l i t y F a c t o r s 
S i n c e group a n a l y s e s i n e v i t a b l y mask i n d i v i d u a l v a r i a t i o n s 
i n r e s p o n s e i t was d e c i d e d to a n a l y s e f u r t h e r t h e h i g h e r 
o r d e r p e r s o n a l i t y f a c t o r d a t a by comparing t h e r e s u l t s of 
c o m p e t i t o r s who i n i t i a l l y a t 12 y e a r s of age s c o r e d e i t h e r 
h i g h or low on t h e s e f a c t o r s . 
( i ) C a t t e l l H.S.P.Q. f a c t o r s E x v i a , A n x i e t y , C o r t e r t i a , 
I n d e p e n d e n c e . 
C o m p e t i t o r s and C o n t r o l s u b j e c t s who i n i t i a l l y were 
above or below one s t a n d a r d d e v i a t i o n from t h e mean s c o r e 
of the group on t h e f a c t o r . F o r e a c h of t h e f o u r f a c t o r s 
c o m p a r i s o n s were made a s f o l l o w s : 
C o m p e t i t o r s i n i t i a l l y C o n t r o l s i n i t i a l l y 
s c o r i n g h i g h ( C I H ) s c o r i n g h i g h (NIH) 
CIH12 v C I K 1 3 NIH12 v NIH13 
CIH13 v CIH14 NIH13 v NIH14 
CIH12 v CIH14 NIH12 v NIH14 
w i t h c r o s s group c o m p a r i s o n s : 
CIH12 v NIH12 
CIH13 v NIH13 
CIH14 v NIH14 
Comparable c o m p a r i s o n s were a l s o made between C o m p e t i t o r s 
i n i t i a l l y s c o r i n g low C I L and C o n t r o l s i n i t i a l l y s c o r i n g 
low N I L . 
( i . i ) E y s e n c k J . P . I . - E x t r a v e r s i o n and N e u r o t i e i s m . 
E y s e n c k * h a s s t r e s s e d t h e d e s i r a b i l i t y o f a two 
^"H.J.Eysenck, F a c t and F i c t i o n in P s y c h o l o g y , Harmondsworth, 
P e n g u i n Books, 1965, p.54. 
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d i m e n s i o n a l d e s c r i p t i o n of p e r s o n a l i t y . Such an a n a l y s i s 
was made i n t h i s s t u d y of s u b j e c t s , b o t h c o m p e t i t o r s and 
c o n t r o l s , who i n i t i a l l y had h i g h or low s c o r e s i n both 
e x t r a v e r s i o n and n e u r o t i c i s t r u A f t e r p l o t t i n g t h e i n i t i a l 
s c o r e s on a two d i m e n s i o n a l graph, t h o s e s u b j e c t s l y i n g 
one h a l f o f a s t a n d a r d d e v i a t i o n from t h e group mean on 
bo t h e x t r a v e r s i o n and n e u r o t i c i s m were c l a s s i f i e d a s f o l l o w s : 
High E x t r a v e r s i o n , High N e u r o t i c i s m HIiHN 
High E x t r a v e r s i o n , Low N e u r o t i c i s m HELN: 
Low E x t r a v e r s i o n , High N e u r o t i c i s m LEHN 
Low E x t r a v e r s i o n , Low N e u r o t i c i s m LELN 
w i t h t h e p r e f i x C or N a g a i n i n d i c a t i n g c o m p e t i t i v e and 
c o n t r o l groupso 
E x c e p t f o r t h e LELN group where numbers were n o t con-
s i d e r e d to be s u f f i c i e n t t o j u s t i f y c o m p a r i s o n s t o be made 
ea c h v a r i a b l e was th e n a n a l y s e d i n t u r n , f o r example, 
E x t r a v e r s i o n : 
CHEHTJ12 v CHEHN13 
CHEHN13 v CHEHN14 
CHEHN12 v CHEHN14 
Com p a r i s o n s were then r e p e a t e d w i t h d a t a from t h e C o n t r o l 
group and t h e n from both C o m p e t i t o r s and C o n t r o l i n HELN 
and LEHN. 
Compari s o n s of Q u e s t i o n n a i r e s 
C o r r e l a t i o n between r e s u l t s of C a t t e l l E x v i a and 
E y s e n c k E x t r a v e r s i o n and between C a t t e l l A n x i e t y and E y s e n c k 
N e u r o t i c i s m were made f o r both C o m p e t i t i v e and C o n t r o l groups 
a t 12 y e a r s , 13 y e a r s and 14 y e a r s . 
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Method of S c o r i n g 
I n t h e c a s e of t h e T o t a l P e r s o n a l i t y P r o f i l e and t h e 
f o u r t e e n f i r s t o r d e r p e r s o n a l i t y f a c t o r s measured by K.S.P.Q., 
c o m p a r i s o n s were made u s i n g raw s c o r e s a s recommended i n 
th e T e s t Handbook'''. Comparison o f E y s e n c k ' s E x t r a v e r s i o n 
2 
and N e u r o t i c i s m r e s u l t s were s i m i l a r l y made i n raw s c o r e s . 
C a t t e l l and C a t t e l l g i v e d e t a i l s of changes i n t r a i t s c o r e s 
due to b i o l o g i c a l and c u l t u r a l growth o f p e r s o n a l i t y and 
s u g g e s t t h a t i n some r e s e a r c h e s a d j u s t m e n t o f s c o r e s w i l l be 
n e c e s s a r y . I n t h i s s t u d y s u c h a d j u s t m e n t s were n ot made 
s i n c e i n c o n s i d e r i n g changes i n f a c t o r s c o r e s w i t h i n groups 
the r e s e a r c h e r w i s h e d to know t h e a c t u a l r e a l changes t h a t 
o c c u r r e d , both d e v e l o p m e n t a l changes and c o n d i t i o n a l changes 
( t h a t i s , c hanges, i f any, brought about by t h e c o m p e t i t i v e 
e n v i r o n m e n t ) . These l a t t e r would be brought out i n t h e 
between group a n a l y s e s s i n c e any d e v e l o p m e n t a l changes 
must be c o n s i d e r e d t o be common t o both g r o u p s . Due 
c o n s i d e r a t i o n o f t h e n o r m a l l y e x p e c t e d age changes i n f a c t o r 
s c o r e s i s g i v e n i n t h e d i s c u s s i o n of s t a t i s t i c a l a n a l y s e s . 
C omparisons of C a t t e l l ' s 2nd Order f a c t o r s , E x v i a , 
A n x i e t y , C o r t e r t i a and Ind e p e n d e n c e , were made u s i n g d e r i v e d 
s t e n s c o r e s . Raw s c o r e s on f i r s t o r d e r f a c t o r s were f i r s t 
c o n v e r t e d t o n s t e n s by r e f e r e n c e to t a b l e s i n the t e s t 
C a t t e l l and C a t t e l l , O p . c i t . , p.19. 
2 — I n d i v i d u a l s c o r e s on H.S.P.Q. and J . l i . P . I . a r e r e c o r d e d 
i n t h e Appendix i n T a b l e s 8.1 t o 8.26. 
3 
C a t t e l l and C a t t e l l , o p . c i t . , pp.24-25. 
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supplement and t h e n weighted f o l l o w i n g C a t t e l l and C a t t e l l 
( s e e T a b l e 11=1 i n t h e A p p e n d i x ) . 
S t a t i s t i c a l P r o c e d u r e s Used 
( i ) m u l t i p l e D i s c r i m i n a n t A n a l y s i s 
T h i s p r o c e d u r e was used f o r c o m p a r i s o n s on t h e T o t a l 
P e r s o n a l i t y P r o f i l e and the f i r s t o r d e r p e r s o n a l i t y f a c t o r s . 
P r o c e d u r e s used f o l l o w e d C o o l e y and Lohnes . U s i n g t h i s 
method c o m p a r i s o n s can be made on t h e t o t a l p e r s o n a l i t y 
p r o f i l e s i n c e t h e t e c h n i q u e c o n s i d e r s t h e r e l a t i o n s h i p 
between v a r i a b l e s , t h e v a r i a b i l i t y o f group means and t h e 
i n d i v i d u a l v a r i a b i l i t y about group means on a l l v a r i a b l e s . 
The number of d i s c r i m i n a n t f u n c t i o n s i s n o r m a l l y t h e number 
of groups minus one. I n a l l t h e c o m p a r i s o n s i n t h i s s t u d y 
two groups were i n v o l v e d hence one d i s c r i m i n a n t f u n c t i o n was 
c a l c u l a t e d . To t e s t whether t h e e i g e n v a l u e ( l a t e n t r o o t ) 
o b t a i n e d was s i g n i f i c a n t l y d i f f e r e n t from z e r o t h e C h i S q u a r e 
4 
t e s t a f t e r Rao was a p p l i e d . 
C h i S q u a r e = (N - -g-(p + k ) l o g e (1 +. e i g e n v a l u e ) 
where N - T o t a l sample s i z e of both groups combined, 
p = Number of v a r i a b l e s , 
k - Number of groups, 
df = p(k - 1) 
^ . B . C a t t e l l , T a b u l a r Supplement w i t h Norms f o r H.S.P.Q. 
Champaign, I l l i n o i s , I n s t i t u t e of P e r s o n a l i t y and A b i l i t y 
T e s t i n g , 1968, p„7„ 
2 
C a t t e l l and C a t t e l l , o p . c i t . , p.41. 
U i l l i a m W.Cooley and P a u l R.Lohnes, M u l t i v a r i a t e 
P r o c e d u r e s f o r t h e B e h a v i o u r a l S c i e n c e s , New York, John W i l e y 
and Sons, 1962, p.118, pp.127-130. 
4 
C.R.Rao, Advanced S t a t i s t i c a l Methods i n B i o m e t r i c 
R e s e a r c h , New York, John W i l e y and Sons, 1952, p.373. 
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i / i l k ' s Lambda c r i t e r i o n f o r t h e d i s c r i m i n a t i n g power 
of t h e t e s t b a t t e r y i s d e r i v e d a s a f u n c t i o n of t h e l a t e n t 
r o o t . T h i s was t e s t e d f o r s i g n i f i c a n c e by c o n v e r t i n g t o an 
F by t h e t e c h n i q u e d e v e l o p e d by Rao^ a s d e t a i l e d by C o o l e y 
2 
and L o h a e s w i t h df p and (N - p - 1 ) , where N = T o t a l 
sample s i z e of b o t h groups combined, and p = Number of v a r i a b l e s . 
l / i l k ' s Lambda i s recommended by C o o l e y and Lohnes° a s 
b e i n g t h e most u s e f u l t e s t of t h e d i s c r i m i n a t i n g f u n c t i o n . 
S c a l e d v e c t o r s a r e c a l c u l a t e d and t h e s e show t h e r e l a t i v e 
c o n t r i b u t i o n of t h e f o u r t e e n f i r s t o r d e r v a r i a b l e s to t h e 
4 
d i s c r i m i n a n t f u n c t i o n . Through t h i s method of M u l t i p l e 
D i s c r i m i n a n t A n a l y s i s t h e r e f o r e both t o t a l p e r s o n a l i t y 
p r o f i l e and e a c h s e p a r a t e p e r s o n a l i t y f a c t o r a r e a n a l y s e d . 
S t a n d a r d IBM computer programmes were used f o r t h i s 
a n a l y s i s , t h e programme code names b e i n g DX8CRIM, CORRiiL, 
DIRNI-i, I3DAJG, MPRINT and MPUNCH. Co m p u t a t i o n s were condu c t e d 
by t h e s t a f f of t h e U n i v e r s i t y of Durham Computer U n i t 
under the d i r e c t i o n of Mr.A.A.Young, Computer S u p e r v i s o r , 
u s i n g t h e IBM 360/67 computer a t t h e C e n t r e . 
The d i s c r i m i n a n t f u n c t i o n has been d e s c r i b e d by F i s h e r 
a s b e i n g a u n i t v e c t o r s p e c i f y i n g t h e d i r e c t i o n of one 
Rao, o p . c i t . , pp.258-266. 
'Cooley and L ohnes, op. c i t . p.125. 
3 I b i d , p.7. 
See Appendix p.309 f o r note 
R . A . F i s h e r , The S t a t i s t i c a l 
Measurements, A n n a l s of E u g e n i c s , 
on i n t e r p r a t a t i o n . 
U t i l i z a t i o n of M u l t i p l e 
1938:8, p.381. 
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p o p u l a t i o n from a n o t h e r and M o r r i s o n s t a t e d t h a t t h e 
a c t u a l l i n e a r compound w i t h t h e g r e a t e s t c r i t i c a l r a t i o 
i s c a l l e d t h e l i n e a r d i s c r i m i n a n t f u n c t i o n . S n edecor and 
2 
C o c h r a n r e f e r t o t h i s s t a t i s t i c a s b e i n g a m u l t i v a r i a t e 
t e c h n i q u e f o r s t u d y i n g t h e e x t e n t t o which d i f f e r e n t 
p o p u l a t i o n s e i t h e r o v e r l a p or d i v e r g e . They g i v e t h r e e 
p r i n c i p l e u s e s , two of which a p p l y t o t h i s s t u d y , namely 
to s t u d y th e r e l a t i o n s h i p between p o p u l a t i o n s and: 
" i s a m u l t i v a r i a t e g e n e r a l i s a t i o n of t h e t t e s t . 
G i v e n a number of r e l a t e d measurements made on 
e a c h of two groups the i n v e s t i g a t o r may want a 
s i n g l e t e s t of t h e n u l l H y p o t h e s i s t h a t t h e 
two p o p u l a t i o n s have the same mean w i t h r e s p e c t 
t o a l l measurements." 
The e a r l y development of the D i s c r i m i n a n t F u n c t i o n 
A n a l y s i s i n t h e 1930s h a s been a t t r i b u t e d by S n edecor and 
3 
C o c h r a n to F i s h e r , t o k a h a l a n o h i s and to H o t e l l i n g who 
4 
p roduced t h e m u l t i v a r i a t e T t e s t . E y s e n c k a l s o m e n t i o n s 
V/ i l k s a s one of the e a r l y w o r k e r s i n t h e a r e a . Developments 
and r e f i n e m e n t s of t h e t e c h n i q u e have f o l l o w e d , d e s c r i p t i o n s 
of which can be found i n the work of r e s e a r c h e r s s u c h a s B a r t l e t t , 
D o n a ld A . M o r r i s o n , k u l t i v a r i a t e S t a t i s t i c a l k e t h o d s , 
New York, McGraw K i l l , 1967, p.130. 
2 
G. U.Snedecor and W.G.Cochran, S t a t i s t i c a l k e t h o d s , 
6 t h Ed., Ames, Iowa, U n i v e r s i t y of Iowa P r e s s , 19, p.414. 
^ L o c . c i t . 
4 
H. J . E y s e n c k , The Dynamics of A n x i e t y and H y s t e r i a , 
London, R o u t l e d g e and Kdgan P a u l , 1957, pp.16-17. 
5 
M . S . B a r t l e t t , k u l t i v a r i a t e A n a l y s i s , J o u r n a l of R o y a l 
S t a t i s t i c a l S o c i e t y I X , 1947, pp.176=197. 
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1 2 
Rao and I-iaxwell . A c omprehensive t r e a t m e n t of t h e b a s i c 
methods used i n M u l t i p l e D i s c r i m i n a n t A n a l y s i s may be 
3 
found i n C o o l e y and Lohnes . 
The u s e of M u l t i p l e D i s c r i m i n a n t A n a l y s i s f o r p e r s o n a l i t y 
4 
p r o f i l e s was recommended by K r o l l and P e t e r s e n i n a 
5 
p e r s o n a l i t y s t u d y of c o l l e g i a t e f o o t b a l l teams. K r o l l 
a g a i n used t h e t e c h n i q u e i n a p e r s o n a l i t y s t u d y of c o l l e g i a t e 
6 
w r e s t l e r s and K r o l l and C a r l s o n u s e d M u l t i p l e D i s c r i m i n a n t 
A n a l y s i s f o r a p e r s o n a l i t y s t u d y of K a r a t e p a r t i c i p a n t s . 
7 
Loy a l s o u sed t h i s method of a n a l y s i s i n h i s s t u d y of 
g 
swimming c o a c h e s . Kane used a m u l t i v a r i a t e a n a l y s i s i n 
g 
p e r s o n a l i t y d e s c r i p t i o n of s o c c e r a b i l i t y and Kane a g a i n 
1 
C.R.Rao, T e s t s of S i g n f i c a n c e i n M u l t i v a r i a t e A n a l y s i s , 
B i o m e t r i c k a , 35, 1948, pp.58-70. 
2 
A.E.Maxwell, C a n o n i c a l V a r i a t e A n a l y s i s when t h e 
V a r i a t e s a r e Dichotomous, J o u r n a l of E d u c a t i o n and 
P s y c h o l o g i c a l Measurement, X X I , 2, 1961, pp.259-271. 
3 
C o o l e y and L ohnes, o p . c i t . , pp.1-16 and pp.116-134. 
4 
V / a l t e r K r o l l , and Kay Peierosen, P e r s o n a l i t y P r o f i l e s 
of C o l l e g i a t e F o o t b a l l Teams, R e s e a r c h Q u a r t e r l y , 36:4, 
(December 1 9 6 5 ) , p.443. 
W a l t e r K r o l l , S i x t e e n P e r s o n a l i t y P r o f i l e s of C o l l e g i a t e 
W r e s t l e r s , R e s e a r c h Q u a r t e r l y , 37:1 (March 1 9 6 7 ) , p.49. 
^ W a l t e r K r o l l and B.Robert C a r l s o n , D i s c r i m i n a t e 
F u n c t i o n and H i e r a r c h i a l Grouping of K a r a t e P a r t i c i p a n t s , 
R e s e a r c h Q u a r t e r l y , 38:3 ( O c t o b e r 1 9 6 7 ) , pp.405-411. 
7 
John W'.Loy, S o c i o - P s y c h o l o g i c a l A t t r i b u t e s of E n g l i s h 
Swimming Co a c h e s D i f f e r e n t i a l l y A d o p t i n g a New Technology, 
M i c r o c a r d e d Ph.D. D i s s e r t a t i o n , U n i v e r s i t y of W i s c o n s i n , 
1967, p.187. 
8 
John E.Kane, P e r s o n a l i t y D e s c r i p t i o n of S o c c e r A b i l i t y 
i n R e s e a r c h i n P h y s i c a l E d u c a t i o n V o l . 1 Wo.l, ( O c t o b e r 1 9 6 6 ) , 
Ed . J.iVyn Owen, London, P.E.A., pp.54-64. 
9 
John E.Kane, P e r s o n a l i t y i n R e l a t i o n t o P h y s i c a l 
A b i l i t i e s and P h y s i q u e , Ph.D. T h e s i s , U n i v e r s i t y of London, 
1968, p.222. 
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made use of t h e s t a t i s t i c i n a s t u d y of p e r s o n a l i t y i n 
r e l a t i o n t o p h y s i c a l a b i l i t i e s and p h y s i q u e . 
The t e s t of d i s c r i m i n a t i o n used i n t h e s t u d i e s c i t e d 
h a s been l . ' i l k s Lambda e x c e p t i n t h e c a s e o f Kane's s t u d i e s 
2 
where H a h a l a n o b i s D t e s t was used . The use of M u l t i p l e 
D i s c r i m i n a n t A n a l y s i s would t h e r e f o r e appear to be w e l l 
e s t a b l i s h e d i n r e s e a r c h comparable to t h a t o f t h e p r e s e n t 
s t u d y . As i n d i c a t e d a l t e r n a t i v e c o m p u t a t i o n a l p r o c e d u r e s 
a r e a v a i l a b l e . 
( i i ) A n a l y s i s of V a r i a n c e 
A n a l y s i s of V a r i a n c e t e c h n i q u e s were used to t e s t t h e 
s i g n i f i c a n c e of t h e d i f f e r e n c e between means of the 
f o l l o w i n g v a r i a b l e s : C a t t e l l ' s E x v i a , A n x i e t y , C o r t e r t i a 
and I n d e p e n d e n c e , JLysenck's l i x t r a v e r s i o n and N e u r o t i c i s m 
and f o r t h e l e f t g r i p s t r e n g t h t e s t . T h r e e d i f f e r e n t 
t e c h n i q u e s were used a c c o r d i n g t o the compax^isons b e i n g made. 
( a ) Cue way A n a l y s i s of V a r i a n c e f o r c o m p a r i s o n of c o r r e l a t e d 
g r o ups. 
1 
P r o c e d u r e s f o l l o w e d G a r r e t t and t h i s t e c h n i q u e was 
used f o r c o m p a r i s o n of s c o r e s from t e s t s a d m i n i s t e r e d t w i c e 
to t h e same group a s below: 
C12 v C13 N12 v N13 SC12 v SC13 UC12 v UC13 
C13 v C14 M13 v N14 3C13 v SC14 UC13 v UC14 
C12 v C14 N12 v N14 SC12 v 3C14 UC12 v UC14 
and f o r a l l the w i t h i n group c o m p a r i s o n s i n t h e a n a l y s i s of 
i n i t i a l h i g h and low s c o r i n g c o m p e t i t i v e and c o n t r o l groups 
on t h e h i g h e r o r d e r p e r s o n a l i t y f a c t o r s . 
"4lenry E . G a r r e t t , S t a t i s t i c s i n P s y c h o l o g y and E d u c a t i o n , 
5 t h Edn., New York, Longmans G r e e n , 1958, pp.291-295. 
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The o b t a i n e d F r a t i o s were t e s t e d f o r s i g n i f i c a n c e w i t h 
d f = k - 1 and ( k = l ) ( N •• l ) where k = number of t r i a l s and 
N = Number of s u b j e c t s . 
( b ) One way A n a l y s i s of V a r i a n c e f o r c o m p a r i s o n s of Non-
C o r r e l a t e d Groups. 
P r o c e d u r e s f o l l o w e d G a r r e t t ^ and t h i s t e c h n i q u e was used 
f o r c ompaeisons between two d i f f e r e n t groups a s below: 
C12 v N12 
SC12 v UC12 
CR12 v CD12 
and f o r c o m p a r i s o n s a t 12 y e a r s of c o m p e t i t i v e and c o n t r o l 
groups i n i t i a l l y s c o r i n g h i g h o r low on C a t t e l l ' s 2nd o r d e r 
f a c t o r s . 
The o b t a i n e d F r a t i o s were t e s t e d f o r s i g n i f i c a n c e w i t h 
d f k - 1 and N - k where k = number of groups and N = T o t a l 
number of s u b j e c t s . 
( c ) A n a l y s i s o f C o - v a r i a n c e f o r c o m p a r i s o n o f N o n - C o r r e l a t e d 
Groups. 
2 
P r o c e d u r e s f o l l o w e d G a r r e t t and t h i s t e c h n i q u e was 
used f o r c o m p a r i s o n s between two d i f f e r e n t groups a t 13 y e a r s 
of age and a t 14 y e a r s of age. T h i s t e c h n i q u e t a k e s i n t o 
a c c o u n t any i n i t i a l d i f f e r e n c e s i n s c o r e s of t h e groups, 
i . e . a t 12 y e a r s of age. T h i s t e c h n i q u e was used to compare 
t h e f o l l o w i n g groups: 
C l o v N13 SC13 v UC13 
C14 v W14 SC14 v UC14 
1 I b i d . , pp.289-291. 
2 I b i d . , pp.295-303. 
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and f o r c o m p a r i s o n s a t 13 y e a r s and a t 14 y e a r s of c o m p e t i t i v e 
and c o n t r o l groups i n i t i a l l y s c o r i n g h i g h or low on C a t t e l l ' s 
2nd o r d e r f a c t o r s . 
The o b t a i n e d F r a t i o s were t e s t e d f o r s i g n i f i c a n c e 
w i t h df k - 1 and (N - k ) - 1 where k = number of groups 
and N = T o t a l number of s u b j e c t s . ^ 
A l l t h e a n a l y s e s of v a r i a n c e were c o m p a r i s o n s of groups 
of e q u a l numbers e x c e p t f o r t h e c omparison of SC12 v C u l 2 
and UC12 v CD12. 
The a n a l y s e s o f v a r i a n c e c o m p u t a t i o n s were c a r r i e d out 
by t h e r e s e a r c h e r on an O l i v e t t i Programma 101 Computer a t 
S t . L u k e ' s C o l l e g e , E x e t e r . O p e r a t i o n a l p r o c e d u r e s f o l l o w e d 
2 
the computer manual i n s t r u c t i o n s . The programmes were 
w r i t t e n i n O l i v e t t i Machine Code by Mr .M.E. ..ardle, S e n i o r 
L e c t u r e r i n M a t h e m a t i c s a t S t . L u k e ' s C o l l e g e , and were 
ch e c k e d w i t h d a t a from G a r r e t t p r i o r t o b e i n g used f o r t h e 
p r e s e n t r e s e a r c h d a t a . 
A f u r t h e r check was made by comparing t r a t i o s o b t a i n e d 
by p r o c e s s i n g t h r e e s e t s of d a t a from th e A group t h r o u g h 
the U n i v e r s i t y of uurham TtSt-t 360/67 computer, u s i n g a 
s t a n d a r d programme, w i t h F r a t i o s computed on t h e Programma 
1C1 computer. C o m p a r a t i v e r e s u l t s were a s f o l l o w s : 
t I " F 
E y s e n c k E x t r a v e r s i o n C I 2 v N12 0.91 0.82 0.83 
E y s e n c k N e u r o t i c i s m C13 v N13 2.C9 4.37 4.36 
L e f t G r i p T e s t C14 v N14 2.16 4.67 4.68 
'''Ibid. , p. 194. 
2 
O l i v e t t i , Programma 101 S e l f I n s t r u c t i o n Manual, 
p.136. 
3 G a r r e t t , o p . c i t . , pp.225, 227, 291-292, 296-298. 
S i n c e t i s t h e s q u a r e r o o t of F t h e v a l u e o f t and F 
s h o u l d be e q u i v a l e n t ; which i n f a c t t h e y a r e , t h e v e r y 
s l i g h t d i s c r e p a n c i e s b e i n g due t o d i f f e r e n c e s i n r o u n d i n g 
o f f i n t h e two c a l c u l a t i o n s , 
l 
Box h a s shown t h a t i n s t u d i e s where group s i z e s a r e 
e q u a l or n o t v e r y d i f f e r e n t t h e a n a l y s i s of v a r i a n c e t e s t 
i s v e r y l i t t l e a f f e c t e d by v a r i a n c e i n e q u a l i t i e s . He 
f u r t h e r p o i n t s out t h a t s i n c e t h e t e s t i s known to be v e r y 
i n s e n s i t i v e t o non n o r m a l i t y i t can s a f e l y be u s e d under 
most p r a c t i c a l c o n d i t i o n s . 
The A n a l y s e s of V a r i a n c e t e c h n i q u e s have been 
e x t e n s i v e l y used i n t h e a n a l y s i s of r e s u l t s i n r e s e a r c h 
s t u d i e s of a comparable n a t u r e t o t h e p r e s e n t one and where 
u n i v a r i a t e t e c h n i q u e s have been r e q u i r e d . S e v e r a l o f t h e 
s t u d i e s r e f e r r e d to i n C h a p t e r 2 used t h e s e methods f o r 
t h e a n a l y s i s of r e s u l t s . 
( d ) P r o d u c t Moment C o r r e l a t i o n s . 
Tb:is t e c h n i q u e was used t o d e t e r m i n e t h e d e g ree of 
r e l a t i o n s h i p between C a t t e l l ' s i i x v i a and E y s e n c k ' s 
E x t r a v e r s i o n and C a t t e l l ' s A n x i e t y and E y s e n c k ' s N e u r o t i c i s m 
C o r r e l a t i o n s were computed on t h e d a t a of C12, C13, 
2 
C I 4 , N12, N13, and N14. P r o c e d u r e s f o l l o w e d G a r r e t t . 
A s t a n d a r d IBM programme was used and t h e c o m p u t a t i o n s 
were c a r r i e d out by t h e s t a f f o f t h e Computer C e n t r e a t 
t h e U n i v e r s i t y of Durham on an IBM 360/67 computer. 
G.E.P.Box, "Won N o r m a l i t y and T e s t s on V a r i a n c e s " , 
B i o m e t r i k a , 40, 1953, p.333. 
2 I b i d . , p.142. 
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The o b t a i n e d c o r r e l a t i o n s were t e s t e d f o r s i g n i f i c a n c e 
w i t h df of N - 2 where N = number of s u b j e c t s -
L e v e l s of S i g n i f i c a n c e 
The o b t a i n e d C h i S q u a r e s , F r a t i o s and c o r r e l a t i o n s 
were t e s t e d f o r s i g n i f i c a n c e a g a i n s t t h e n u l l h y p o t h e s i s 
by e n t e r i n g T a b l e s E , F and 25 r e s p e c t i v e l y i n G a r r e t t , ^ " 
w i t h t h e a p p r o p r i a t e d e g r e e s of freedom,, L e v e l s of 
2 
s i g n i f i c a n c e used were .05 and ,01 ( s e e G a r r e t t ) . 
P e r s o n a l i t y T r a i t s and t h e i r D e s i r a b i l i t y 
I n the a n a l y s i s of the d a t a and t h e e n s u i n g d i s c u s s i o n 
of t h e r e s u l t s o b t a i n e d i n t h e s t u d y v a l u e judgements a r e 
g i v e n w i t h r e g a r d t o whether t h e s h i f t i n t r a i t d i r e c t i o n 
i s a d e s i r a b l e one or n o t . Such judgements i n e v i t a b l y 
depend upon the frame of r e f e r e n c e w i t h i n w h i c h the term 
d e s i r a b l e i s u s e d . F o r i n s t a n c e a s h i f t t o w a r d s i n t r o v e r s i o n 
c o u l d be r e g a r d e d a s b e i n g u n d e s i r a b l e i n r e l a t i o n t o s o c i a l 
c o n t a c t s s i n c e u n s o c i a b i l i t y i s u s u a l l y r e g a r d e d a s b e i n g a 
c h a r a c t e r i s t i c r e s p o n s e of t h e i n t r o v e r t , on t h e o t h e r hand 
i t c o u l d be r e g a r d e d a s b e i n g a d e s i r a b l e s h i f t i n t h e 
c o n t e x t of s c h o l a s t i c a t t a i n m e n t s where t h e t r a i t h a s been 
3 
l i n k e d w i t h h i g h e r a t t a i n m e n t . 
As a g e n e r a l i s a t i o n t h e n where the t erm d e s i r a b l e i s 
a p p l i e d t o a s h i f t i n t r a i t d i r e c t i o n i t w i l l be used w i t h 
r e f e r e n c e t o good m e n t a l h e a l t h . Even h e r e t h e r e i s some 
I b i d . , pp.$50, 451-454, 201. 
' I b i d . , p.216. 
'See pages 283-284. 
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d i f f i c u l t y s i n c e a s Layman h a s p o i n t e d out d e f i n i t i o n s of 
m e n t a l h e a l t h v a r y . Her own summary of t h e a t t r i b u t e s 
of t h e m e n t a l l y h e a l t h y p e r s o n , however, seems to c o v e r 
most a s p e c t s ; she s t a t e d t h a t t h e s e a r e : 
"peace of mind, r e l a t i v e freedom from t e n s i o n and 
a n x i e t y , a f e e l i n g of s e c u r i t y , a s e n s e o f s e l f 
i / o r t h , t h e a b i l i t y t o d e a l c o n s t r u c t i v e l y w i t h 
r e a l i t y , enjoyment of human c o n t a c t s , t h e c a p a c i t y 
f o r mutual s a t i s f a c t i o n i n human r e l a t i o n s h i p s , 
i n t e g r a t i o n around s o c i a l l y u s e f u l v a l u e s , 
f l e x i b i l i t y , an a p p r o p r i a t e b a l a n c e between s e l f 
s u f f i c i e n c y and w i l l i n g n e s s to a c c e p t t h e h e l p of 
o t h e r s , t h e c a p a c i t y to g i v e and r e c e i v e a f f e c t i o n , 
t h e a b i l i t y t o d i r e c t h o s t i l e f e e l i n g s i n t o 
c r e a t i v e and c o n s t r u c t i v e c h a n n e l s , t h e a b i l i t y 
to a c c e p t p r e s e n t f r u s t r a t i o n f o r f u t u r e g a i n , 
s p o n t a n e i t y and t h e c a p a c i t y t o e n j o y l i f e . " 
I n t h i s c o n t e x t t h e n one c o u l d r e g a r d i n c r e a s e i n 
e x t r a v e r s i o n more d e s i r a b l e t h a n d e c r e a s e p r o v i d e d t h a t 
s u c h i n c r e a s e was not extreme, r e d u c t i o n i n a n x i e t y more 
d e s i r a b l e t h a n i n c r e a s e - a c a s e c o u l d be made however f o r 
th e n e c e s s i t y o f some l e v e l o f a n x i e t y , c o m p l e t e l a c k 
would be l i k e l y t o l e a d t o f o o l h a r d y and i n j u r i o u s 
a c t i v i t i e s . I n c r e a s e i n C o r t e r t i a i s c l e a r l y d e s i r a b l e 
a s i s i n c r e a s e i n Independence p r o v i d e d i t i s not extreme. 
S h i f t s i n p r i m a r y p e r s o n a l i t y f a c t o r s c o r e s i n a 
p o s i t i v e d i r e c t i o n ( i n c r e a s e i n s c o r e ) which would be con-
s i d e r e d d e s i r a b l e a r e t h o s e o f f a c t o r s : 
B •• I n t e l l i g e n c e G - Ego S t r e n g t h 
w h i l s t i n c r e a s e s i n t h e f o l l o w i n g f a c t o r s would be 
c o n s i d e r e d d e s i r a b l e p r o v i d e d t h e y were not t o t h e extreme 
E.T<4.Layman, " C o n t r i b u t i o n s o f E x e r c i s e and S p o r t s 
t o M e n t a l H e a l t h and S o c i a l A d j u s t m e n t " i n S c i e n c e and 
M e d i c i n e of E x e r c i s e and S p o r t s , ed. V/.R.Johnson, New York, 
H a r p e r B r o s . , 1960, p<>563. 
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p o s i t i v e p o l e : 
A - A f f e c t o t h y m i a E = Dominance 
F - S u r g e n c y G = Super Ego S t r e n g t h 
H - P a r m i a Q^" S e l f S u f f i c i e n c y 
Q„= S e l f S e n t i m e n t o 
A d e s i r a b l e s h i f t i n r e d u c e d f a c t o r s c o r e would be f o r 
- E r g i c T e n s i o n and, p r o v i d i n g t h e s c o r e s d i d not r e a c h 
extreme n e g a t i v e p o l e s , D - E x c i t a b i l i t y , 1 - H a r r i a , 
J - Z e p p i a and 0 - U n t r o u b l e d Adequacy. 
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CHAPTER. I V 
RESULTS OF THE STUDY 
I n t h i s c h a p t e r t h e r e s u l t s of the e x p e r i m e n t a l p a r t o f 
t h e s t u d y a r e p r e s e n t e d , d i s c u s s e d and r e l a t e d to p r e v i o u s 
s t u d i e s where a p p l i c a b l e . Where s u c h r e f e r e n c e s a r e made t h e 
page number a f t e r t h e a u t h o r ' s name, i n d i c a t e t h e pages i n 
t h i s t h e s i s where t h e r e f e r e n c e o c c u r s . 
F o r t h e v a r i o u s a n a l y s e s made more t h a n s i x t y t a b l e s o f 
r e s u l t s were p r e p a r e d and i t was t h e r e f o r e d e c i d e d t o p l a c e 
t h e s e i n t h e Appendix and i n c l u d e o n l y summary t a b l e s i n t h e 
c h a p t e r . S c o r e s f o r eac h i n d i v i d u a l s u b j e c t on t h e m a t c h i n g 
and e x p e r i m e n t a l t e s t s a r e a l s o p r e s e n t e d i n t a b u l a r form i n 
t h e Appendix^ (pp. 3621=393). 
The r e s u l t s a r e p r e s e n t e d i n f o u r main s e c t i o n s a s below: 
1. C o m p e t i t i v e and C o n t r o l Groups. 
T a b l e s r e l e v a n t t o t h e c o m p a r i s o n s made of t h e s e 
groups a r e 2=1 t o 2.10 i n t h e c h a p t e r and 5.1 t o 5.36 
i n t h e A p p e n d i x p ( p p . 3 1 0 - 3 4 2 ) . 
2. S u c c e s s f u l and U n s u c c e s s f u l C o m p e t i t i v e Groups. 
T a b l e s 3.1 t o 3.4 i n t h e c h a p t e r and 6.1 t o 6.12 
i n t h e Appendix„ ( p p . 3 4 3 - 3 5 3 ) . 
3. C o m p e t i t i v e Drop Out Group. 
T a b l e s 7.1 t o V.16 i n t h e Appendix, ( p p . 3 5 4 - 3 6 1 ) . 
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4. Comparison of K e s u l t s from H.S.P.Q. ( C a t t e l l ) and 
J . E . P . I . ( E y s e n c k ) . 
T a b l e s 4.1 and 4.2 i n the c h a p t e r . 
I n s e c t i o n s 1 = 3 t h e r e s u l t s a r e a n a l y s e d i n t h e 
f o l l o w i n g o r d e r : 
( i ) H.S.P.Q. T o t a l P e r s o n a l i t y P r o f i l e and P r i m a r y 
F a c t o r s . 
( i i ) H.S.P.Q. 2nd Order F a c t o r s . 
( i i i ) J . E . P . I , v a r i a b l e s . 
( i v ) S t r e n g t h t e s t . 
Throughout t h e p r e s e n t a t i o n of r e s u l t s i n o r d e r to a v o i d 
undue r e p e t i t i o n t h e same p r o c e d u r e i s adopted a s was f o l l o w e d 
i n C h a p t e r 2 w i t h t h e term " s i g n i f i c a n c e 1 ' i n d i c a t i n g t h e .05 
l e v e l of c o n f i d e n c e and h i g h e r l e v e l s b e i n g p l a c e d i n b r a c k e t s 
a f t e r t h e term. 
1. C o m p e t i t i v e and C o n t r o l Groups 
H.S.P.Q. T o t a l P e r s o n a l i t y P r o f i l e and P r i m a r y F a c t o r s 
T a b l e s 5.1 t o 5.6 i n t h e Appendix l i s t t h e means and 
s t a n d a r d d e v i a t i o n s of t h e f o u r t e e n p r i m a r y p e r s o n a l i t y f a c t o r s 
measured by H.S.P.Q,, f o r C o m p e t i t i v e and C o n t r o l groups A, 
B and T a t 12, 13 and 14 y e a r s f " T a b l e s 5.7 t o 5.15 i n t h e 
Appendix d e t a i l t h e o b t a i n e d r e s u l t s from the M u l t i p l e 
D i s c r i m i n a n t A n a l y s e s by which c o m p a r i s o n s o f t h e t o t a l 
p e r s o n a l i t y p r o f i l e were made w i t h i n and between C o m p e t i t i v e 
A Group - Boys born i i i 1955; B Group - Boys born i n 1956; 
T. Group - A +: B Groups. 
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and C o n t r o l g r o u p s . I n c l u d e d i n t h e s e t a b l e s a r e t h e c h i 
s q u a r e v a l u e s o f t h e o b t a i n e d e i g e n v a l u e s and t h e i r l e v e l s of 
s i g n i f i c a n c e and t h e F r a t i o v a l u e s of t h e o b t a i n e d U i l k s 
Lambda and t h e i r l e v e l s of s i g n i f i c a n c e . The c o n t r i b u t i o n 
e a c h p r i m a r y f a c t o r makes to t h e d i s c r i m i n a n t f u n c t i o n o f any 
two p r o f i l e s c a n be d e t e r m i n e d by r e f e r e n c e to t h e s c a l e d 
v e c t o r s w hich a r e a l s o i n c l u d e d i n t h e s e t a b l e s . The v e c t o r s 
w i t h t h e h i g h e s t v a l u e s a r e t h o s e w hich c o n t r i b u t e most to 
t h e d i s c r i m i n a n t f u n c t i o n . 
Sunmiaries o f t h e M u l t i p l e D i s c r i m i n a n t A n a l y s e s a r e 
g i v e n i n t a b l e s 2.1, 2.2 and 2.3 i n t h i s c h a p t e r . These 
i n d i c a t e l e v e l s of s i g n i f i c a n c e of t h e o b t a i n e d e i g e n v a l u e s 
and V / i l k s Lambda and a l s o i n d i c a t e t h o s e p r i m a r y f a c t o r s 
w i t h t h e g r e a t e s t c o n t r i b u t i o n to d i s c r i m i n a n t f u n c t i o n s 
which r e a c h e d .05 or .01 l e v e l s of s i g n i f i c a n c e . The s i g n s + 
and - i n d i c a t e h i g h e r or lower mean s c o r e s a t t h e upper age 
i n c o m p a r i s o n s o f w i t h i n group p r o f i l e s and f o r t h e 
c o m p e t i t i v e group i n c o m p a r i s o n s of between group p r o f i l e s . 
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C o m p e t i t i v e Groups 
TABLB 2.1 
H.S.P.Q. T o t a l P e r s o n a l i t y P r o f i l e of C o m p e t i t i v e Groups: 
Summary of i l u l t i p l e D i s c r i m i n a n t A n a l y s e s 
C12 v C13 C13 v C14 C12 v C14 
A. B T A B T. A- B T 
E i g e n v a l u e NS KS NS KS .06 .05 .01 .01 .01 
W i l k s Lambda NS KS NS N3 .05 .05 .02 .01 .01 
Main c o n t r i b -
u t i o n t o 
s i g n i f i c a n t 
f u n c t i o n 
A" + +. 
B + + + + + 
C + + 
D -
E + + +• +. +. 
F 
G + 
H. - +-
I 
J 
0 - -
Q 2 
Q 3 - -
T h e r e were no s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n s f o r t h e 
p e r s o n a l i t y p r o f i l e s of e i t h e r A, B o r T C o m p e t i t i v e groups 
when t h e y were compared a t 12 and 13 y e a r s of age. 
The c o m p a r i s o n of t h e p r o f i l e s a t t h e b e g i n n i n g and end 
of t h e s e c o n d y e a r of c o m p e t i t i o n w i t h i n t h e s t u d y , i . e . a t 
a g e s 13 and 14 y e a r s gave a non s i g n i f i c a n t f u n c t i o n f o r t h e 
A group but both t h e B and t h e T groups had s i g n i f i c a n t 
e i g e n v a l u e s and Lambdas. 
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Comparison of t h e p r o f i l e s a t 12 y e a r s and a t 14 y e a r s 
r e v e a l e d s i g n i f i c a n t (.01) d i f f e r e n c e s f o r a l l t h e c o m p e t i t i v e 
groups (liihe lambda f o r t h e A group d i d not q u i t e r e a c h t h e 
oOl l e v e l b e i n g a t . 0 2 ) . 
T h e s e r e s u l t s i n d i c a t e d t h a t groups of boys i n v o l v e d i n 
a c o m p e t i t i v e swimming environment do change i n t o t a l 
p e r s o n a l i t y p r o f i l e w i t h g r e a t e s t change b e i n g shown over a 
l o n g e r p e r i o d of i n v o l v e m e n t i n t h e e n v i r o n m e n t . 
R e c u r r i n g p r i m a r y f a c t o r s which c o n t r i b u t e d most to t h e 
s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n s were A - A f f e c t o t h y m i a , 
B - I n t e l l i g e n c e , C - Ego S t r e n g t h and E - Dominance, a l l 
w i t h h i g h e r mean s c o r e s a t t h e o l d e r age. F a c t o r G - Super 
ISgo S t r e n g t h was a l s o an i m p o r t a n t c o n t r i b u t o r to t h e 
s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n of t h e t o t a l c o m p e t i t i v e 
group between ages 12 and 14. Two f a c t o r s which a l s o c o n t r i b u t e d 
h i g h l y t o t h e s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n s but which 
had l o w e r mean s c o r e s a t t h e h i g h e r age were D - E x c i t a b i l i t y 
and 0 - G u i l t P r o n e n e s s . 
T h e s e changes were a l l i n t h e e x p e c t e d d i r e c t i o n b u t 
were much more pronounced t h a n t h e changes which C a t t e l l and 
1 
C a t t e l l had i n d i c a t e d would n o r m a l l y be e x p e c t e d o v e r t h i s 
age r a n g e . 
The i m p l i c a t i o n from t h e s e r e s u l t s i s t h a t o v e r t h e 
age p e r i o d w i t h which t h i s s t u d y was c n n c e r n e d , boys 
p a r t i c i p a t i n g i n a c o m p e t i t i v e swimming environment a r e l i k e l y 
Raymond B . C a t t e l l and K a r y D . L . C a t t e l l , handbook f o r 
t h e J r . - S r . High S c h o o l P e r s o n a l i t y Q u e s t i o n n a i r e , Champaign, 
I n s t i t u t e f o r P e r s o n a l i t y and A b i l i t y T e s t i n g , 1969, p.24. 
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t o show changes i n p e r s o n a l i t y and t o become more o u t g o i n g , 
g e n e r a l l y b r i g h t e r , mere e m o t i o n a l l y s t a b l e , more a s s e r t i v e 
o r c o m p e t i t i v e ( a s one might e x p e c t ) and become more 
c o n s c i e n t i o u s , a t t h e same time becoming l e s s e x c i t a b l e and 
l e s s a p p r e h e n s i v e . 
C o n t r o l Groups 
TABLE 2.2 
E.S.P.Qo T o t a l P e r s o n a l i t y P r o f i l e o f C o n t r o l Groups; 
N12 v N13 W13 v N14 N12 v 1M14 
A B T A B T. A B T 
E i g e n v a l u e NS NS NS NS NS NS NS NS 01 
W i l k s Lambda NS NS AS NS NS NS NS NS 01 
2 
% 
Q 4 
Main c o n t r i b -
u t i o n to 
s i g n i f i c a n t 
f u n c t i o n 
A + 
B + 
C 
D 
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Comparisons of t h e t o t a l p e r s o n a l i t y p r o f i l e s d i d not 
r e v e a l any s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n s f o r e i t h e r A, 
B or T C o n t r o l groups between a g e s 12-13 y e a r s or 13-14 y e a r s . 
The o n l y s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n o b t a i n e d i n 
a l l t h e a n a l y s e s of t h e c o n t r o l group was f o r t h e t o t a l T group 
i n t h e comparison of 12 and 14 y e a r o l d p r o f i l e s , when t h e 
e i g e n v a l u e and lambda r e a c h e d t h e .01 l e v e l . The v a l u e s f o r 
t h e A group between t h e same ages a l m o s t r e a c h e d t h e .05 
l e v e l . 
T h e s e r e s u l t s i n d i c a t e d t h a t o v e r t h e t o t a l p e r i o d of 
t h e s t u d y t h e c o n t r o l group of boys who were non p a r t i c i p a n t s 
i n i n d i v i d u a l c o m p e t i t i v e s p o r t d i d e v i d e n c e some change i n 
t o t a l p e r s o n a l i t y p r o f i l e but t h e changes were not s o marked 
a s was t h e c a s e w i t h t h e c o m p e t i t i v e group. 
The p r i m a r y f a c t o r s w h ich c o n t r i b u t e d most t o t h e one 
s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n o b t a i n e d were A - A f f e c t o -
t h y m i a , B - I n t e l l i g e n c e and i i - Dominance, a l l w i t h h i g h e r 
mean s c o r e s a t t h e h i g h e r age of 14 y e a r s . T h e s e t h r e e 
f a c t o r s were a l s o a f e a t u r e of t h e s i g n i f i c a n t f u n c t i o n s i n 
t h e a n a l y s e s of t h e c o m p e t i t i v e groups and a g a i n were i n t h e 
n o r m a l l y e x p e c t e d d i r e c t i o n of change but more pronounced, 
p a r t i c u l a r l y i n t h e c a s e of A and S. Two o t h e r f a c t o r s a l s o 
had h i g h w e i g h t i n g s on t h e s i g n i f i c a n t f u n c t i o n of t h e c o n t r o l 
group but t h i s time w i t h l o w e r mean s c o r e s a t t h e upper age, 
t h e s e were - Group Dependency and - Low S e l f S e n t i m e n t 
I n t e g r a t i o n . 
Over the t o t a l p e r i o d of t h e s t u d y t h e o b t a i n e d r e s u l t s 
i n d i c a t e d t h a t t h e c o n t r o l group became more o u t g o i n g , 
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g e n e r a l l y b r i g h t e r , more a s s e r t i v e , more group dependent and 
l e s s c o n t r o l l e d . 
C o m p e t i t i v e v C o n t r o l Groups 
TABLE 2.3 
H.S.P.Q. T o t a l P e r s o n a l i t y P r o f i l e ; Summary of M u l t i p l e 
D i s c r i m i n a n t A n a l y s e s o f C o m p e t i t i v e and C o n t r o l Groups a t 
12, 13 and 14 Y e a r s 
C12 v N12 C13 v N13 C14 v N14 
A B T A B T A. B T 
E i g e n v a l u e NS NS NS. NS NS .CI .01 NS .01 
V i ' l k s Lambda NS NS NG NS BS .01 .01 NS .01 
Main c o n t r i b -
u t i o n t o 
s i g n i f i c a n t 
f u n c t i o n 
A-
B 
C + + 
D - -
E *. 
F * 
G 
H. + 
I 
J 
0 
0 -2 
Q 3 
Q 4 - -
At t h e commencement of t h e s t u d y t h e t o t a l p e r s o n a l i t y 
p r o f i l e s o f C o m p e t i t i v e and C o n t r o l gfoups A, B and T, i . e . 
a t 12 y e a r s of age, were not s i g n i f i c a n t l y d i f f e r e n t . 
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At 13 y e a r s c o m p a r i s o n s of t h e A groups and of t h e B 
groups s i m i l a r l y r e v e a l e d non s i g n i f i c a n t f u n c t i o n s but f o r 
t h e t o t a l T groups t h e e i g e n v a l u e and lambda had s i g n i f i c a n t 
(oOl) v a l u e s . 
At 14 y e a r s of age t h e r e were s i g n i f i c a n t (.01) v a l u e s 
between t h e A groups and between t h e T groups w h i l s t t h e 
v a l u e s f o r t h e B groups were j u s t below .05. 
From t h e w i t h i n group a n a l y s e s of t h e C o m p e t i t i v e and 
C o n t r o l groups e a r l i e r i n t h i s c h a p t e r i t was c l e a r t h a t 
w h i l s t both groups d i d show change i n p e r s o n a l i t y p r o f i l e 
d u r i n g t h e c o u r s e o f t h e s t u d y g r e a t e r changes were e v i d e n c e d 
by t h e c o m p e t i t i v e group. T h i s was c o n f i r m e d by t h e between 
group a n a l y s e s s i n c e t h e groups d i d not d i f f e r s i g n i f i c a n t l y 
a t 12 y e a r s b u t by 14 y e a r s t h e p r o f i l e s had become 
s i g n i f i c a n t l y (.01) d i f f e r e n t . R e c u r r i n g p r i m a r y f a c t o r s 
w i t h h i g h e s t l o a d i n g s on t h e s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n s 
were C - Ego S t r e n g t h , E - Dominance, - High S t r e n g t h o f 
S e l f S e n t i m e n t , a l l w i t h h i g h e r mean s c o r e s f a v o u i * i n g t h e 
C o m p e t i t i v e groups, t o g e t h e r w i t h It - E x c i t a b i l i t y , 
0 - G u i l t P r o n e n e s s and - Low E r g i c T e n s i o n , t h e s e l a t t e r 
t h r e e f a c t o r s h a v i n g l o w e r mean s c o r e s by t h e C o m p e t i t i v e 
g r o u p s . 
These r e s u l t s t h e r e f o r e s u g g e s t t h a t t h e groups of boys 
who were i n v o l v e d i n i n d i v i d u a l c o m p e t i t i v e swimming and who 
a t 12 y e a r s had comparable t o t a l p e r s o n a l i t y p r o f i l e s t o 
t h o s e of t h e C o n t r o l groups changed i n a s p e c t s o f p e r s o n a l i t y 
t o a g r e a t e r e x t e n t t h a n d i d t h e n o n - c o m p e t i t i v e c o n t r o l 
groups, by t h e age of 14. The changes were s u c h t h a t t h e 
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C o m p e t i t i v e groups d i s p l a y e d g r e a t e r e m o t i o n a l s t a b i l i t y , 
were more a s s e r t i v e , more c o n t r o l l e d , l e s s e x c i t a b l e , l e s s 
a p p r e h e n s i v e and were l e s s t e n s e t h a n t h e C o n t r o l Groups. 
The f i n d i n g s of t h i s s t u d y a r e c o n t r a r y to t h o s e 
r e p o r t e d by Kane (p.112) who found no s i g n i f i c a n t f u n c t i o n 
which d i s c r i m i n a t e d between t h e p e r s o n a l i t y p r o f i l e s of a 
group of a d u l t s t u d e n t s e n g a g i n g i n p h y s i c a l p u r s u i t s o v e r a 
t h r e e y e a r c o l l e g e p e r i o d . W h i l s t t h e m e a s u r i n g i n s t r u m e n t s 
were comparable - H.S.P.Q. and 16PF and both s e t s of r e s u l t s 
were a n a l y s e d by m u l t i p l e d i s c r i m i n a n t a n a l y s i s , t h e c r i t e r i o n 
groups v/ere n o t d i r e c t l y comparable, i n p a r t i c u l a r t h e age 
ra n g e of s u b j e c t s i n t h i s p r e s e n t s t u d y i s one d u r i n g which 
one might r e a s o n a b l y e x p e c t p e r s o n a l i t y to be moulded more 
t h a n a t young a d u l t age. 
H.S.P.Q. 2nd Order F a c t o r s 
T a b l e s 5.16, 5.19, 5.22 and 5.25 i n t h e Appendix l i s t 
t h e mean and s t a n d a r d d e v i a t i o n n s t e n s c o r e s f o r t h e 
C o m p e t i t i v e and C o n t r o l groups on f o u r second o r d e r f a c t o r s . 
The same t a b l e s a l s o l i s t t h e F r a t i o v a l u e s f o r t h e A n a l y s e s 
o f V a r i a n c e f o r t h e c o m p a r i s o n s a t 12, 13 and 14 fears, 
w i t h i n and between C o m p e t i t i v e and C o n t r o l g roups. Summaries 
of t h e s i g n i f i c a n c e v a l u e s of t h e A n a l y s e s o f V a r i a n c e o f 
f a c t o r s E x v i a , A n x i e t y , C o r t e r t i a and independence a r e g i v e n 
i n t h i s c h a p t e r i n T a b l e s 2.4 t o 2.7 r e s p e c t i v e l y . I n t h e s e 
t a b l e s t h e s i g n s + or - i n d i c a t e h i g h e r or lo w e r mean s c o r e s 
a t t h e upper age i n the c a s e of t h e w i t h i n group c o m p a r i s o n s 
and f o r t h e C o m p e t i t i v e group i n t h e c a s e o f t h e c o m p a r i s o n s 
between C o m p e t i t i v e and C o n t r o l groups. 
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( i ) Qjr, £xvia ° I n v i a 
C o m p e t i t i v e and C o n t r o l Groups A, B and T 
TABL2 2.4 
F R a t i o L e v e l s of S i p ; n i f i c a n c e f o r S x v i a 
S c a r e s of C o m p e t i t i v e and C o n t r o l Groups a t 
12, 13 and 14 Y e a r s 
A B. T 
C12 v C13 + NS +o01 + .01 
C13 v C14 +.01 + NS +.01 
C12 v Cl« +.01 +.01 +.01 
N12 v N13 + NS + NS + NS 
N13 v N14 + NS + NS + NS 
N12 v N14 + NS +.01 +.01 
C12 v N12 +.05 + NS +.05 
C13 v N13 +.01 +.01 +.01 
C14 v N14 +.01 +.05 +.01 
C o m p e t i t i v e Group 
The m a j o r i t y o f t h e c o m p a r i s o n s of mean s c o r e s w i t h i n 
t h e c o m p e t i t i v e group y i e l d e d s i g n i f i c a n t (.01) i n c r e a s e s 
i n E x v i a s c o r e s . F o r t h e A group t h e r e was n o t a s i g n i f i c a n t 
g a i n between 12 and 13 y e a r s but between 13 and 14 t h e g a i n 
was a t t h e .01 l e v e l a s was t h e o v e r a l l g a i n between 12 and 
14 y e a r s . The B group a l s o d i s p l a y e d an o v e r a l l g a i n a t 
t h e .01 l e v e l between 12 and 14 y e a r s but i n t h i s c a s e t h e r e 
was a s i g n i f i c a n t (.01) g a i n between 12 and 13 w h i l s t t h e 
i n c r e a s e from 13 t o 14 d i d not r e a c h a s i g n i f i c a n t l e v e l . 
With t h e t o t a l T group t h e r e were s i g n i f i c a n t (.01) g a i n s 
t h r o u g h o u t , both a t one y e a r i n t e r v a l s and between 12 and 
14 y e a r s . I t would appear t h e n t h a t boys p a r t i c i p a t i n g i n 
a programme of age group swimming o v e r a p e r i o d of t h r e e 
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s e a s o n s a r e l i k e l y to show i n c r e a s e d t e n d e n c i e s towards 
e x t r a v e r t e d b e h a v i o u r a l t h o u g h any p a r t i c u l a r sub group 
may not d i s p l a y marked d i f f e r e n c e s o v e r a one y e a r p e r i o d . 
C o n t r o l Group 
I n marked c o n t r a s t to t h e C o m p e t i t i v e group none of 
t h e s i n g l e y e a r c o m p a r i s o n s of E x v i a s c o r e s i . e . 12-13 and 
13-14 f o r e i t h e r A, B or T groups y i e l d e d s i g n i f i c a n t 
c h a n g e s . With t h e A group t h e c o m p a r i s o n s of s c o r e s a t 
12 and 14 y e a r s showed non s i g n i f i c a n t r e s u l t s . however, 
bo t h t h e B and t h e T groups d i d have s i g n i f i c a n t (.01) g a i n s 
from t h e age of 12 t o 14 y e a r s . The i n f e r e n c e would be t h e n 
t h a t w h i l s t E x v i a s c o r e s of t h e c o n t r o l group d i d i n c r e a s e 
t h e i n c r e a s e s were l e s s marked t h a n were t h o s e o f the 
c o m p e t i t i v e group and a l o j i g e r p e r i o d of time e l a p s e d b e f o r e 
s i g n i f i c a n t g a i n s were shown. 
C o m p e t i t i v e v C o n t r o l Groups. 
A l l but one of t h e c o m p a r i s o n s of E x v i a s c o r e s between 
c o m p e t i t i v e and c o n t r o l groups showed s i g n i f i c a n t d i f f e r e n c e s 
w i t h t h e c o m p e t i t i v e group h a v i n g t h e h i g h e r mean s c o r e . 
At 12 y e a r s of age t h e C o m p e t i t i v e A and T groups' were 
s i g n i f i c a n t l y h i g h e r , t h e d i f f e r e n c e s between t h e B group 
s c o r e s w h i l s t s t i l l h i g h e r i n t h e c a s e o f t h e c o m p e t i t i v e 
group d i d n o t r e a c h a s i g n i f i c a n t l e v e l . 
At 13 y e a r s t h e d i f f e r e n c e s were a l l a t t h e .01 l e v e l 
a s was a l s o t h e c a s e a t 14 y e a r s f o r t h e A- and T groups 
w h i l s t f o r t h e B group the d i f f e r e n c e was s i g n i f i c a n t a t 
t h e .05 l e v e l . 
208 
I t s h o u l d be p o i n t e d out t h a t no a t t e m p t was iaade t o 
e q u a t e c o m p e t i t i v e and c o n t r o l groups on p e r s o n a l i t y f a c t o r s 
i n i t i a l l y and i t was q u i t e c o n c e i v a b l e t h a t t h e r e would 
p r o v e to be d i f f e r e n c e s a t the e a r l i e r age. However becauae 
of t h e s t a t i s t i c a l p r o c e d u r e s used i t i s a p p a r e n t t h a t w h i l s t 
t h e r e were d i f f e r e n c e s i n E x v i a l e v e l between t h e two groups 
a t t h e commencement of t h e s t u d y t h e d i f f e r e n c e s grew 
w i d e r a s t h e s t u d y c o n t i n u e d w i t h t h e c o m p e t i t i v e group 
becoming m a r k e d l y more e x t r a v e r t . . What t h e a n a l y s i s 
c a n n o t r e v e a l however i s whether t h e h i g h e r l e v e l o f E x v i a 
e v i d e n c e d by t h e c o m p e t i t i v e group a t 12 y e a r s was due t o 
t h e boys h a v i n g a l r e a d y been w i t h i n t h e c o m p e t i t i v e environment 
f o r some time o r whether i t was t h e c a s e t h a t boys a l r e a d y 
somewhat h i g h on t h e E x v i a t r a i t were more l i k e l y t o be 
t h o s e a t t r a c t e d t o t h e c o m p e t i t i v e e n v i r o n m e n t . P o s s i b l e 
r e a s o n s f o r t h i s c o u l d be t h o s e s u g g e s t e d i n C h a p t e r 2 ( s e e 
pages 53-61) t h a t t h e e x t r a v e r t i s b e t t e r a b l e to w i t h s t a n d 
t h e p h y s i c a l d i s c o m f o r t which i s a s s o c i a t e d w i t h r a e i n g , and 
t r a i n i n g and i s more p e r s i s t e n t i n r e p e t i t i v e p h y s i c a l t a s k s . 
I f t h i s i s t h e c a s e t h e r e c o u l d a l r e a d y have been a degree 
of n a t u r a l s e l e c t i o n w i t h t h e l e s s e x t r a v e r t boy h a v i n g 
a l r e a d y dropped out of t h e c o m p e t i t i v e s c e n e . 
The f i n d i n g s r e l a t i n g t o 2nd Order E x v i a t e n d t o 
r e p l i c a t e t h e r e s u l t s of P r i m a r y F a c t o r E - Dominance i n t h e 
t i u l t i p l e D i s c r i m i n a n t A n a l y s i s . F a c t o r E i s one of t h e 
h i g h e s t l o a d i n g f a c t o r s to 2nd Order E x v i a and proved to be 
a c o n s i s t e n t l y h i g h w e i g h t e d f a c t o r t o t h e s i g n i f i c a n t 
d i s c r i m i n a n t f u n c t i o n s of the c o m p e t i t i v e group. I t was 
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p r e s e n t a l o n g w i t h F a c t o r A - A f f e c t o t h y m i a , a n o t h e r h i g h 
l o a d i n g p r i m a r y f a c t o r t o 2nd Order E x v i a , i n t h e o n l y 
s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n of t h e c o n t r o l group, 
i . e . f o r t h e t o t a l group between ages 12-14. F a c t o r E 
a l s o r e c u r r e d w i t h h i g h w e i g h t i n g s i n the s i g n i f i c a n t 
d i s c r i m i n a n t f u n c t i o n s between c o m p e t i t i v e and c o n t r o l groups 
a t 13 and 14 y e a r s . 
The r e s u l t s of t h i s s t u d y r e g a r d i n g t h e h i g h e r E x ^ t i a 
l e v e l of c o m p e t i t o r s aged 12-14 a r e comparable to t h o s e 
found by H e r b e r t ( p . 7 5 ) and by Kane (p.76) w i t h team game 
p l a y e r s of a s i m i l a r age and by S c h e n d e l ( p . 7 l ) w i t h 
15 y e a r o l d c o m p e t i t o r s i f one -accepts t h a t C l a s s 1 of 
th e C a l i f o r n i a P s s r c h o I o g i c a l I n v e n t o r y i s l a r g e l y a measure 
of e x t r a v e r s i o n . R e p o r t e d r e s e a r c h on i n d i v i d u a l com-
p e t i t i v e s p o r t i n C h a p t e r 2 m a i n l y r e l a t e s to a h i g h e r 
l e v e l of performance t h a n t h a t of t h e t o t a l c o m p e t i t i v e 
group of t h i s s t u d y . The r e s u l t s however were v e r y 
comparable t o t h o s e o f I/arburton and Kane ( p . 79) w i t h 
Young A t h l e t e s and of Hardman (p . 1 0 6 ) w i t h Olympic swimmers. 
On the whole t h e r e s u l t s from p r e v i o u s s t u d i e s i n 
t h e comparison of i S x v i a l e v e l of c o m p e t i t o r s w i t h non 
c o m p e t i t o r s or w i t h norms a r e v e r y much i n l i n e w i t h t h o s e 
r e v e a l e d i n t h i s s t u d y . The change n o t e d i n t h e c o m p e t i t i v e 
group over t h e p e r i o d o f t h e s t u d y s u p p o r t s t h e a s s e r t i o n 
of C a g i g a l (p.32) t h a t t h e r e c a n be a l e s s e n i n g of 
i n t r o v e r t e d t e n d e n c i e s e v i d e n c e d by p a r t i c i p a n t s i n 
c o m p e t i t i v e s p o r t . 
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( b ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g 
K i j ; h on J x v i a 
C o m p e t i t i v e Group 
T h e r e were no s i g n i f i c a n t d i f f e r e n c e s r e c o r d e d i n mean 
L x v i a s c o r e s i n c o m p a r i s o n b e t w e e n 12-13, 13-14 o r 12-14 
y e a r s o f age. 
C o n t r o l Group 
L i k e t h e C o m p e t i t i v e g r o u p t h e r e were no s i g n i f i c a n t 
d i f f e r e n c e s r e c o r d e d by t h e C o n t r o l g r o u p f o r t h e t h r e e 
c o m p a r i s o n s made. 
C o m p e t i t i v e v C o n t r o l Groups 
None o f t h e b e t w e e n g r o u p c o m p a r i s o n s a t 12, 13 o r 
14 y e a r s r e v e a l e d s i g n i f i c a n t d i f f e r e n c e s . 
The i m p l i c a t i o n f r o m t h e s e a n a l y s e s i c t h a t f o r t h o s e 
b o y t i wlio e a r l y i i i t h e i r c o m p e t i t i v e t;wiuii::ijug c a r e e r s 
a l r e a d y have h i g h L x v i a s c o r e s , c o n t i n u e d a s s o c i a t i o n w i t h 
t h e c o m p e t i t i v e e n v i r o n m e n t has no n o t i c e a b l e e f f e c t on 
t h e c e s c o r e s . T h i s c o n t r a s t s w i t h t h e r e s u l t s o b t a i n e d 
f o r t h e t o t a l c o m p e t i t i v e g r o u p w h i c h i n d i c a t e d a c o n t i n u o u s 
and s i g n i f i c a n t r i s e i n o x v i a l e v e l d u r i n g t h e c o u r s e o f 
t h e s t u d y , h o w e v e r one l a i ^ r h t e x p e c t t h a t t h o s e a l r e a d y h i g h 
on t h e f a c t o r w o u l d n o t s u b s t a n t i a l l y i n c r e a s e t h e i r s c o r e s . 
( c ) C o m p e t i t i v e and C o n t r o l G r o u p s I n i t i a l l y S c o r i n g Low 
on L x v i a 
C o m p e t i t i v e Group 
The C o m p e t i t i v e g r o u p r e c o r d e d an o v e r a l l Mean g a i n 
b e t w e e n 12 and 14 y e a r s w h i c h was s i g n i f i c a n t a t t h e .01 l e v e l . 
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C o n t r o l Group 
Alt h o u g h th e C o n t r o l group had a s i g n i f i c a n t (.01) 
r i s e d u r i n g t h e f i r s t y e a r t h i s g a i n was not m a i n t a i n e d 
t h r o u g h o u t t h e s t u d y and t h e o v e r a l l r e s u l t was a non 
s i g n i f i c a n t one. 
(Competitive v C o n t r o l Groups 
The d i f f e r e n c e s between means was not s i g n i f i c a n t a t 
12 y e a r s but a t both 13 y e a r s and a t 14 years, of age t h e 
C o m p e t i t i v e group had s i g n i f i c a n t l y h i g h e r mean s c o r e s . 
T h ese r e s u l t s s u g g e s t t h a t t h e r e i s more l i k e l i h o o d 
of boys who a t 12 were low s c o r e r s on i i s v i a , i n c r e a s i n g 
t h e i r E x v i a l e v e l s i f t h e y a r e ^ p a r t i c i p a t i n g i n a c o m p e t i t i v e 
swimming environment t h a n i f t h e y a r e non c o m p e t i t i v e boys 
a s d e f i n e d i n t h i s s t u d y . The r e s u l t s compare f a v o u r a b l y 
w i t h tiiose o b t a i n e d f o r t h e t o t a l c o m p e t i t i v e group where 
an i n c r e a s e a t t h e .01 l e v e l of s i g n i f i c a n c e was r e c o r d e d 
between ages 12-14. I n c o n t r a s t t h e low s c o r i n g C o n t r o l s 
seem l e s s l i k e l y t o improve t h e i r l e v e l of i i x v i a - t h e 
t o t a l C o n t r o l group had i n f a c t shown a s i g n i f i c a n t (.01) 
r i s e between 12 and 14 y e a r s . 
I f i n f a c t a s i s s u g g e s t e d c o m p e t i t i v e boys who a t 
12 y e a r s a r e m a r k e d l y s o c i a l l y withdrawn, become much 
more o u t g o i n g , a t l e a s t i n p a r t a s a r e s u l t o f t h e i r 
p a r t i c i p a t i o n i n c o m p e t i t i v e s p o r t , t h e n i t i s t h e 
i n v o l v e m e n t t o which t h i s can be a t t r i b u t e d and i t i s n o t 
s i m p l y due to s u c c e s s f u l p a r t i c i p a t i o n , s i n c e a c o m p a r i s o n 
of membership o f t h e I n i t i a l l y Low i i x v i a group w i t h t h e 
S u c c e s s f u l C o m p e t i t i v e group r e v e a l e d t h a t o n l y f o u r of 
t h e s e v e n t e e n \tfere c l a s s i f i e d a s s u c c e s s f u l . 
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( d ) Summary 
The r e s u l t s from t h e c o m p a r i s o n s of mean E x v i a s c o r e s 
made above s e e n t o i n d i c a t e t h a t i n v o l v e m e n t i n c o m p e t i t i v e 
swimming does encourage t h e development o f h i g h e r l e v e l s 
of E x v i a t o a g r e a t e r degree t h a n i s the c a s e w i t h non 
c o m p e t i t i v e groups of boys. T h i s a l s o a p p l i e s to t h o s e 
members of t h e c o m p e t i t i v e group who i n i t i a l l y had v e r y 
low s c o r e s on t h i s f a c t o r but f o r t h o s e c o m p e t i t o r s who 
i n i t i a l l y s c o r e d h i g h on t h e f a c t o r c o n t i n u e d a s s o c i a t i o n 
w i t h a c o m p e t i t i v e environment had no e f f e c t on E x v i a l e v e l . 
The r e s u l t s of t h e t o t a l group c o m p a r i s o n s s u b s t a n t i a t e d 
t h o s e e a r l i e r r e v i e w e d i n t h e comparison of t o t a l p e r s o n a l i t y 
p r o f i l e by m u l t i p l e d i s c r i m i n a n t a n a l y s i s and show&d 
r e s e m b l a n c e t o p r e v i o u s s t u d i e s o f s c h o o l b o y team game 
p l a y e r s i n r e s p e c t t o a h i g h e r l e v e l of £xvia d i s p l a y e d 
by t h e c o m p e t i t o r s . 
( i i ) Q 1 I - A n x i e t y 
( a ) C o m p e t i t i v e and C o n t r o l Groups A, B and T 
TABLE 2.5 
F R a t i o L e v e l s of S i g n i f i c a n c e f o r A n x i e t y 
S c o c e s of C o m p e t i t i v e and C o n t r o l Groups 
a t 12, 13 and 14 y e a r s 
A B X. 
C12 V C13 + NS - NS - NS 
C I 3 V C14 -.05 - NS - NS 
C I 2 V C14 - NS - NS - NS 
N12 V N13 + NS + NS + .05 
N13 V N14 + NS - NS + NS 
M12 V N14 + .05 + NS + .05 
C12 V N12 -.01 -.05 -.01 
C13 V W13 = .01 -.01 -.01 
C14 V N14 -.01 -.05 -.01 
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C o m p e t i t i v e Groups 
w i t h t h e e x c e p t i o n of a s m a l l r i s e o f 0.14 n s t e n 
between the ages of 12 and 13 y e a r s by C o m p e t i t i v e Group A 
a l l t h e c o m p a r i s o n s w i t h i n t h e C o m p e t i t i v e Groups 
d i s p l a y e d r e d u c t i o n s i n mean A n x i e t y s c o r e s a s t h e boys 
grew o l d e r . However o n l y one d i f f e r e n c e between mean 
s c o r e s r e a c h e d s i g n i f i c a n c e t h i s b e i n g t h e comparison 
betv/een 13 and 14 y e a r s of t h e A group. The co n c e n s u s 
of t h e s e r e s u l t s t h e r e f o r e s u g g e s t t h a t A n x i e t y l e v e l s i n 
the ..Competitive Groups remained l a r g e l y unchanged d u r i n g 
t h e c o u r s e of t h e s t u d y and w h i l s t t h ey were engaged i n a 
c o m p e t i t i v e e n v i r o n m e n t . 
C d n t r o l Groups 
I n c o n t r a s t to t h e r e s u l t s o b t a i n e d i n t h e a n a l y s i s of 
the C o m p e t i t i v e Groups t h o s e f o r t h e C o n t r o l Groups 
i n d i c a t e d r i s e s i n mean A n x i e t y s c o r e s i n a l l the c o m p a r i s o n s 
e x c e p t f o r t h a t of t h e 3 group betv/een t h e age s of 13 and 
14 when t h e r e was a s l i g h t r e d u c t i o n of 0.21 n s t e n . 
S i g n i f i c a n t r i s e s Here r e c o r d e d by t h e A group betv/een t h e 
ages o f 12 a i i d 14 y e a r s , and by t h e T group betv/een t h e ages 
of 12 and 13 and 12 and 14 y e a r s . 
The i n d i c a t i o n then i s of a r i s i n g A n x i e t y l e v e l by 
t h e C o n t r o l groups betv/een t h e ages of 12 and 14 y e a r s . 
C o m p e t i t i v e v C o n t r o l Groups 
At the commencement of t h e s t u d y a t 12 y e a r s of age 
t h e r e we^re a l r e a d y s i g n i f i c a n t d i f f e r e n c e s i n A n x i e t y l e v e l s 
between t h e C o m p e t i t i v e and C o n t r o l groups w i t h the 
C o m p e t i t i v e group h a v i n g t h e l o w e r mean s c o r e . The 
d i f f e r e n c e s f o r t h e n groups was a t the =01 l e v e l a s was t h e 
d i f f e r e n c e f o r the T groups w h i l s t t h a t f o r t h e B groups was 
.05. 
w i t h a n a l y s i s o f c o v a r i a n c e t e c h n i q u e s t a k i n g i n t o 
a c c o u n t t h e s e i n i t i a l d i f f e r e n c e s between t h e means, the 
d i f f e r e n c e s between a l l t h r e e groups a t l o y e a r s was a t 
the oGl l e v e l of s i g n i f i c a n c e a s were t h o s e f o r t h e A and 
T groups a t 14 y e a r s w i t h t h e .05 l e v e l between the B groups 
I n a l l c a s e s t h e C o m p e t i t i v e groups had t h e lower mean s c o r e 
T h e r e was no means of d e t e r m i n i n g i n t h i s s t u d y 
whether the lo w e r i n i t i a l A n x i e t y l e v e l was due t o p r e v i o u s 
a s s o c i a t i o n w i t h a c o m p e t i t i v e e n vironment by boys i n t h e 
C o m p e t i t i v e groups or whether i t was a c a s e t h a t c o m p e t i t i v e 
swimming a t t r a c t e d boys who had lo w e r l e v e l s on t h e A n x i e t y 
t r a i t . What was p o r t r a y e d however was t h a t a u r i n g c o n t i n u e d 
a s s o c i a t i o n w i t h the c o m p e t i t i v e environment t h e gap i n 
A n x i e t y l e v e l between t h e C o m p e t i t i v e and C o n t r o l groups 
widened w i t h s i g n i f i c a n t i n c r e a s e s i n mean A n x i e t y s c o r e s 
of t h e C o n t r o l group. I n C h a p t e r 2 t h e q u e s t i o n was posed 
whether c o n s t a n t a s s o c i a t i o n w i t h a n x i e t y p r o v o k i n g s t a t e s 
i n c o m p e t i t i v e s i t u a t i o n s would have any e f f e c t on a n x i e t y 
a s a t r a i t . The e v i d e n c e from t h i s s t u d y s u g g e s t s t h a t 
a n x i e t y a s a t r a i t i s not i n c r e a s e d and i f a n y t h i n g i s 
reduced«g s u p p o r t i n g t h e v i e w p u t f o r w a r d t h a t t h e com-
p e t i t i v e s i t u a t i o n p r o v i d e s an o p p o r t u n i t y f o r l e a r n i n g how 
to s u b l i m a t e a n x i e t y ( p . 4 3 ) . T h e s e r e s u l t s t o a c e r t a i n 
e x t e n t a l s o s u p p o r t C u r e t o n ' s ( p . 4 3 ) r e s e a r c h f i n d i n g s 
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r e g a r d i n g t h e r e d u c t i o n of a n x i e t y through p h y s i c a l 
a c t i v i t y and c o n d i t i o n i n g . 
The f i n d i n g s of t h e a n a l y s i s of second o r d e r A n x i e t y 
s u p p o r t t h o s e of the M u l t i p l e D i s c r i m i n a n t A n a l y s i s 
e a r l i e r i n t h i s c h a p t e r where i t was shown t h a t t h e Com-
p e t i t i v e group were l o w e r on F a c t o r 0- G u i l t F r o n e n e s s and 
h i g h e r on F a c t o r i. - High s t r e n g t h of G e l f S e n t i m e n t . 
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These a r e t h e two p r i m a r y f a c t o r s w i t h h i g h e s t l o a d i n g s on 
s e c o n d o r d e r A n x i e t y , F a c t o r 0 i n a p o s i t i v e d i r e c t i o n 
and F a c t o r Q n e g a t i v e l y . T h r e e o t h e r p r i m a r y f a c t o r s w i t h o 
h i g h w e i g h t i n g s on s e c o n d o r d e r A n x i e t y , C - 2go s t r e n g t h , 
D - E x c i t a b i l i t y and G - S u p e r Ego S t r e n g t h had h i g h 
l o a d i n g s on the s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n s , w i t h 
mean s c o r e s i n d i c a t i n g l o w e r A n x i e t y on t h e p a r t of t h e 
C o m p e t i t i v e g roups. 
The r e s u l t s coinpare f a v o u r a b l y w i t h t h o s e of V/arburton 
and Kane (p.79) who found young a t h l e t e s to be low on 
A n x i e t y . At t h e a d u l t l e v e l Booth (p.84) w i t h c o l l e g e 
c o m p e t i t i v e s p ortsmen, Kane ( p . 9 2 ) w i t h p r o f e s s i o n a l 
f o o t b a l l e r s and U a r b u r t o n and Kane ( p . 99) w i t h O l y m p i c 
a t h l e t e s had a l l r e p o r t e d low l e v e l s of A n x i e t y f o r t h e i r 
g r o ups. However Kane and C a l l a g h a n (p.101) had found a 
t e n d e n c y i n t h e o p p o s i t e d i r e c t i o n w i t h w o r l d c l a s s t e n n i s 
p l a y e r s e x c e p t f o r t h o s e a t t h e v e r y top. 
T h e r e had been a s u g g e s t i o n b a s e d on t h e r e s u l t s of 
some of the s t u d i e s r e v i e w e d i n C h a p t e r 2 t h a t t h e A n x i e t y 
l e v e l of c o m p e t i t i v e swiirjiiers was h i g h a s compared to t h e 
n o r m a l l y e x p e c t e d l e v e l . T h i s was not found i n t h i s s t u d y . 
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Kendry (p.80) r e p o r t e d a h i g h l e v e l of A n x i e t y i . i t h top 
l e v e l j u n i o r swimmers. T h i s h i g h A n x i e t y had a l s o been 
found a t an even h i g h e r l e v e l o f p e r f o r m a n c e - Olympic 
swimmers - by warburton and uane (p„104) but t h i s was 
n o t r e p l i c a t e d i n hardman's s t u d y ( p . 1 0 6 ) . The s u g g e s t i o n 
must be t h a t i f s u c h h i g h l e v e l s of A n x i e t y found a r e 
t h e r e s u l t s of i n v o l v e m e n t i n a c o m p e t i t i v e swimming 
environment t h e y must o c c u r a t a l a t e r age and w i t h 
a s s o c i a t i o n w i t h h i g h e r l e v e l s of c o m p e t i t i o n t h a n t h o s e 
w i t h which t h i s s t u d y was c o n c e r n e d . 
The f i n d i n g s from t h i s s t u d y s u p p o r t T u t k o ' s 
s t a t e m e n t t h a t c o m p e t i t o r s l e a r n how to cope w i t h a n x i e t y 
to which t h e y a r e s u b j e c t e d i n s p o r t i n g c o n t e s t s . 
Those members of t h e C o m p e t i t i v e group who had s c o r e d 
h i g h on A n x i e t y a t t h e commencement of t h e s t u d y showed an 
o v e r a l l s i g n i f i c a n t r e d u c t i o n i n mean A n x i e t y l e v e l a t t h e 
.01 l e v e l of s i g n i f i c a n c e . T h i s matches i n d i r e c t i o n t h e 
t r e n d r e v e a l e d by t h e t o t a l c o m p e t i t i v e group which i n i t s 
c a s e was a non s i g n i f i c a n t r e d u c t i o n . 
C o n t r o l Group 
The r e d u c t i o n i n mean A n x i e t y l e v e l by t h e C o n t r o l 
group, h i g h on A n x i e t y a t 12 y e a r s , d i d not r e a c h a 
s i g n i f i c a n t l e v e l . 
1Thomas A.Tutko, "Some C l i n i c a l A s p e c t s of Uiports 
P s y c h o l o g y " , Quest, 13 ( J a n u a r y 1 9 7 0 ) , pp.12-17. 
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( b ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g High 
on A n x i e t y 
C o m p e t i t i v e Grou 
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C o m p e t i t i v e v C o n t r o l Groups 
The C o m p e t i t i v e group c l a s s i f i e d a s h i g h s c o r e r s on 
A n x i e t y a t t h e commencement of t h e s t u d y were a l r e a d y 
s i g n i f i c a n t l y (.01) lo w e r t h a n a comparable group of C o n t r o l s . 
S i g n i f i c a n t l y l o w e r mean s c o r e s were r e t a i n e d by t h e Com= 
p e t i t i v e group t h r o u g h o u t t h e p e r i o d of t h e s t u d y , .05 a t 
13 y e a r s and .01 a t 14 y e a r s . T h e s e r e s u l t s were v e r y 
s i m i l a r t o t h e c o m p a r i s o n s made between t h e t o t a l groups. 
The i n d i c a t i o n i s t h a t boys engaged i n a c o m p e t i t i v e 
swimming environment and c l a s s i f i e d a s h i g h s c o r e r s on 
A n x i e t y a r e l i k e l y t o r e d u c e t h a t l e v e l of A n x i e t y . The 
l e v e l of A n x i e t y o f the C o n t r o l group d i d not change 
s i g n i f i c a n t l y o v e r t h e same p e r i o d o f t i m e . 
( c ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g Low 
on A n x i e t y 
C o m p e t i t i v e Group 
The C o m p e t i t i v e group i n i t i a l l y ^ s c o r i n g low on A n x i e t y 
showed an o v e r a l l s i g n i f i c a n t (.01) mean g a i n between t h e 
ages of 12 and 14 y e a r s . The l e v e l a t 14 y e a r s however 
re m a i n e d a p p r e c i a b l y below t h e norm mean s c o r e on t h e f a c t o r . 
C o n t r o l Group 
The C o n t r o l group, l i k e t h e C o m p e t i t i v e group 
s i g n i f i c a n t l y (.01) i n c r e a s e d t h e i r mean A n x i e t y s c o r e from 
i t s i n i t i a l low l e v e l , between 12 and 13 y e a r s and a .05 
s i g n i f i c a n t g a i n betv/een 12 and 14. These r e s u l t s a r e v e r y 
s i m i l a r t o t h o s e o b t a i n e d i n t h e a n a l y s i s of t h e t o t a l 
C o n t r o l group. 
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C o m p e t i t i v e v C o n t r o l Grouno 
The lot? c c o i ' i i i ( _ ; C o m p e t i t i v e g r o u p were s i g n i f i c a n t l y 
l o w e r or: mean A n x i e t y s c o r e a t t h e o u t s e t when t h e d i f f e r e n c e 
was a t t h e .CI l e v e l . A t 13 t h e d i f f e r e n c e was a t t h e . ( 5 
l e v e l and by 14 y e a r s t h e d i f f e r e n c e was noa / s i g n i f i c a n t . 
The i n d i c a t i o n t h e n i s o f t h e g r o u p s d r a w i n g c l o u e r t o g e t h e r 
as t h e s t u d y p r o g r e s s e d . T h i s was c o n t r a r y t o t h e t r e n d 
shown by t h e t o t a l C o m p e t i t i v e and C o n t r o l groo.po where 
t h e gap w i d e n e d d u r i n g t h e c o u r s e o f t h e s t u d y . The f a c t 
t h a t b o t h i n i t i a l l o w s c o r i n g g r o u p s ( C o m p e t i t i v e and C o n t r o l ) 
made o i ^ n i f i c u n t g a i n s i n A n x i e t y s u g g e s t s t h a t as t h e s e b o y s 
g r e w o l d e r t h e r e was a d e v e l o p m e n t a l i n c r e a s e i n A n x i e t y 
l e v e l u n r e l a t e d t o w h e t h e r or n o t t h e b o y s were engaged i n a 
c o m p e t i t i v e s p o r t e n v i r o n m e n t , w i t h a t e n d e n c y f o r t h e a t o 
more c l o s e l y a p p r o x i m a t e t o t h e r o a n s c o r e o f t h e i r t o t a l 
g r o u p on t h i s f a c t o r . 
( d ) Sumnary 
The r e s u l t s fro»'. t h e f o r e g o i n g a n a l y s e s o f A n x i e t y 
s c o r e s o f C o m p e t i t i v e and C o n t r o l g r o u p s s u g g e s t t h a t t h e 
l e v e l o f A n x i e t y o f t h e C o m p e t i t i v e g r o u p i s l i k e l y t o be 
m a i n t a i n e d a t a b o u t t h e same l e v e l d u r i n g t h e p e r i o d o f 
a s s o c i a t i o n w i t h a c o m p e t i t i v e swii.nning e n v i r o n m e n t w h i l s t 
t h a t 6 f t h e non c o m p e t i t i v e g r o u p r i s e s . The C o u p e t i t i v e 
g r o u p w i t h e x t r e m e s c o r e s a t b o t h ends o f t h e A n x i e t y s c a l e 
moved c l o s e r t o t h e norm mean s c o r e on t h e f a c t o r as d i d 
t h e low s c o r i n g C o n t r o l g r o u p , t h e h i g h s c o r i n g C o n t r o l 
g r o u p however d i d n o t show a s i g n i f i c a n t r e d u c t i o n . 
The f i n d i n g s f r o m t h e t o t a l g r o u p c o m p a r i s o n s u p p o r t e d 
r e s u l t s o b t a i n e d i n t h e c o m p a r i s o n o f t o t a l p e r s o n a l i t y 
p r o f i l e a n a l y s e d by m u l t i p l e d i s c r i m i n a n t a n a l y s i s . 
( i i i ) Q-rTr-r C o r t e r t i a - P a t h e i n i a 
( a ) Cop'.petitive and C o n t r o l Groups A, B and T 
TABLE 2.6 
F R a t i o L e v e l s of S i g n i f i c a n c e f o r C o r t e r t i a S c o r e s 
of C o m p e t i t i v e and C o n t r o l Groups a t 12, 13 and 14 Y e a r s 
A B 1 
C I 2 V C I 3 + NS. + .01 + .05 
C13 V C14 + .01 + No + .05 
C12 V C14 + .01 + .01 + .01 
N12 V N13 - NS + NS +. NS 
K13 V N14 + .01 + NS + .G5 
W12 V N14 + .05 + NS + .01 
C12 V N12 + NS - NS = NS 
C13 V Ml 3 +NS + NS + NS 
C14 V N14 +NS + NS + NS 
C o m p e t i t i v e Groups 
I n c r e a s e s i n mean C o r t e r t i a s c o r e s were shown i n a l l o f 
t h e c o m p a r i s o n s w i t h i n t h e C o m p e t i t i v e groups. Between t h e 
ages of 12 and 13 t h e s e iiiean i n c r e a s e s a c h i e v e d s i g n i f i c a n t 
l e v e l s by t h e B group and T group w i t h .01 and .05 v a l u e s 
r e s p e c t i v e l y . The same l e v e l was d i s p l a y e d by t h e T group 
between 13 and 14 y e a r s w h i l s t t h e A group had a s i g n i f i c a n t 
i n c r e a s e a t t h e .01 l e v e l . C o m p a r i s o n s between 12 and 14 
y e a r s y i e l d e d s i g n i f i c a n t (.01) i n c r e a s e s a t 14 y e a r s by 
a l l t h r e e g r o u p s . 
These r e s u l t s i n d i c a t e t h a t w h i l s t a p a r t i c u l a r sub 
group may not i n c r e a s e i t s mean s c o r e i n a one y e a r span 
t h e r e i s an o v e r a l l i n c r e a s e i n mean C o r t e r t i a l e v e l w i t h 
p a r t i c u l a r l y marked g a i n s between the ages of 12 and 14 
y e a r s . 
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C o n t r o l Groups 
u i t h the e x c e p t i o n of t h e A group between 12-13 when 
t h e r e was a s m a l l drop o f 0.05 n s t e n i n mean C o r t e r t i a 
s c o r e s a l l t h e c o m p a r i s o n s f o r the C o n t r o l groups, l i k e t h o s e 
f o r t h e C o m p e t i t i v e groups showed g a i n s i n mean C o r t e r t i a 
s c o r e s . T hese g a i n s were non s i g n i f i c a n t between ages 
12-13 and t h e B group d i d not make any s i g n i f i c a n t g a i n 
d u r i n g t h e p e r i o d of t h e s t u d y . Between t h e ages of 13 
and 14 t h e A group d i s p l a y e d a .01 s i g n i f i c a n t g a i n w h i l s t 
f o r t h e T group t h e s i g n i f i c a n c e l e v e l was .05. C o m p a r i s o n s 
between 12 and 14 y e a r s r e v e a l e d a s i g n i f i c a n t i n c r e a s e by 
t h e A group and a s i g n i f i c a n t (.01) i n c r e a s e by t h e T group. 
The i n d i c a t i o n from t h e s e r e s u l t s i s t h a t l i k e t h e 
C o m p e t i t i v e groups t h e C o n t r o l groups showed an o v e r a l l 
i n c r e a s e i n mean C o r t e r t i a l e v e l , w hich, e x c e p t f o r t h e B. 
group r e a c h e d s i g n i f i c a n t l e v e l s . 
C o m p e t i t i v e v C o n t r o l Groups 
Comparisons of t h e s c o r e s of t h e C o m p e t i t i v e and C o n t r o l 
groups showed t h a t t h e y were n o t s i g n i f i c a n t l y d i f f e r e n t 
when t h e s t u d y was commenced a t 12 y e a r s o f age. S i m i l a r l y 
t h r o u g h o u t t h e p e r i o d of t h e s t u d y t h e r e were no s i g n i f i c a n t 
d i f f e r e n c e s r e c o r d e d . The i n f e r e n c e would be th e n t h a t 
i n v o l v e m e n t i n a c o m p e t i t i v e swimming environment h a s no 
i n f l u e n c e on t h e C o r t e r t i a l e v e l d i s p l a y e d by boys a s 
compared w i t h groups of boys who do not p a r t i c i p a t e i n 
i n d i v i d u a l s p o r t i n g c o m p e t i t i o n . 
S i n c e C o r t e r t i a a s a s c o r e d 2nd Order F a c t o r has o n l y 
c o m p a r a t i v e l y r e c e n t l y been added t o t h e H.LJ.P.Q. i t was 
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n o t s c o r e d i n t h e s t u d i e s r e v i e w e d i n C h a p t e r 3 hence no 
c o m p a r i s o n s w i t h t h e p r e s e n t r e s u l t s a r e p o s s i b l e . 
( b ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g h i g h 
on C o r t e r t i a 
The C o m p e t i t i v e group c l a s s i f i e d a s h a v i n g i n i t i a l h i g h 
s c o r e s on C o r t e r t i a d i s p l a y e d an o v e r a l l s i g n i f i c a n t r e d u c t i o n 
a t t h e .05 l e v e l betv/een ages 12=13 and 13-14 y e a r s . 
C o n t r o l Group 
L i k e t h e C o m p e t i t i v e group t h e C o n t r o l group a l s o 
d i s p l a y e d s i g n i f i c a n t l y r e d u c e d mean G e r t e r t i a s c o r e s - .05-
between 12-13 y e a r s and .01 betv/een 12 and 14 y e a r s . 
C o m p e t i t i v e v C o n t r o l Groups 
There were no s i g n i f i c a n t d i f f e r e n c e s betv/een t h e mean 
C o r t e r t i a s c o r e s of the C o m p e t i t i v e and C o n t r o l groups 
t h r o u g h o u t the p e r i o d of t h e s t u d y . I n t h i s r e s p e c t t h e s e 
r e s u l t s matched t h o s e f o r the t o t a l g r oups. T h e r e were 
d i f f e r e n c e s shown by t h e s e sub groups i n t h a t w i t h i n group 
c o m p a r i s o n s r e v e a l e d d e c r e a s e d C o r t e r t i a l e v e l w h i l s t t h e 
l e v e l f o r t h e t o t a l groups i n c r e a s e d d u r i n g t h e c o u r s e o f 
t h e s t u d y . 
The i n f e r e n c e from t h i s c o m p a r i s o n i s s i m i l a r to t h a t 
f o r t h e c o m p a r i s o n of t o t a l groups v/ith r e s p e c t t o p o s s i b l e 
e f f e c t s o f a c o m p e t i t i v e environment on C o r t e r t i a l e v e l i n 
t h a t i t must be deemed t o have no e f f e c t . 
C o m p e t i t i v e Grou 
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( c ) C o m p e t i t i v e and C o n t r o l Groups I n i t i v a l l y S c o r i n g Low 
on C o r t e r t i a 
C o m p e t i t i v e Group 
The C o m p e t i t i v e group w i t h l o w s c o r e s on C o r t e r t i a a t 
12 y e a r s showed s i g n i f i c a n t (.01) g a i n i n mean s c o r e s between 
12=13 y e a r s and between 12-14 y e a r s . 
C o n t r o l Group 
The C o n t r o l group s i m i l a r l y d i s p l a y e d s i g n i f i c a n t (.01) 
g a i n s between t h e same a g e s . 
C o m p e t i t i v e v C o n t r o l Groups 
None of t h e d i f f e r e n c e s between mean C o r t e r t i a s c o r e s 
r e a c h e d s i g n i f i c a n t l e v e l s . These r e s u l t s a r e v e r y comparable 
to t h e r e s u l t s o b t a i n e d by t h e t o t a l C o m p e t i t i v e and C o n t r o l 
groups w i t h s i g n i f i c a n t o v e r a l l g a i n s i n mean C o r t e r t i a 
s c o r e s by both groups and no d i f f e r e n c e s between t h e groups 
thro u g h o u t the p e r i o d of t h e s t u d y . 
( d ) Summary 
The i m p l i c a t i o n from t h e a n a l y s i s o f t h e r e s u l t s on 
C o r t e r t i a i s t h a t i n v o l v e m e n t i n c o m p e t i t i v e swimming between 
t h e ages of 12 and 14 h a s no e f f e c t on t h e f a c t o r . T o t a l 
C o m p e t i t i v e and C o n t r o l groups and sub groups h a v i n g low 
i n i t i a l s c o r e s both e v i d e n c e d s i g n i f i c a n t g a i n s w h i l s t 
h a v i n g non s i g n i f i c a n t d i f f e r e n c e s between them, w h i l s t t h e 
sub groups h a v i n g h i g h i n i t i a l s c o r e s both f e l l i n C o r t e r t i a 
l e v e l a g a i n w i t h non s i g n i f i c a n t d i f f e r e n c e s between them. The 
c o m p e t i t i v e e n v i r o n m e n t u-.ust be deeded t h e r e f o r e t o have no 
e f f e c t on t h e a c t i v a t i o n l e v e l - c o r t i c a l a l e r t n e s s v.rA 
e n e r g y o f the p a r t i c i p a n t s . 
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( i v ) QT1J. Independence — 1 V — •" 
( a ) C o m p e t i t i v e and C o n t r o l Groups A, B and T 
TABLE 2.7 
F R a t i o L e v e l s of S i g n i f i c a n c e f o r Independence S c o r e s 
of C o m p e t i t i v e and C o n t r o l Groups a t 12, 13 and 14 Y e a r s 
A- B T 
C12 v 
C13 v 
C12 v 
C13 
C14 
C14 
+ NS 
-.01 
-.05 
+ NS 
- NS 
- NS 
+.- NS 
-.01 
- NS. 
N12 v 
Nl-3 v 
N12 v 
N13 
Ml 4 
N14 
+. NS 
+. NS 
+ NG 
+..05 
- NS 
+. NS 
+ .05 
+. NS 
C12 v 
C13 v 
C14 v 
Ml 2 
K13 
N14 
- NS 
- NS 
-.01 
-.05 
= .01 
-.01 
-.05 
-.01 
-.01 
C o m p e t i t i v e Groups 
T h e r e were simall g a i n s i n mean Independence s c o r e s 
from the age of 12 t o 13 y e a r s but none of t h e s e r e a c h e d 
s i g n i f i c a n t l e v e l s . Betv/een t h e ages of 13 and 14 a l l t h r e e 
c o m p e t i t i v e groups showed r e d u c e d mean s c o r e s on Independence, 
which, i n t h e c a s e of t h e A and T groups were s i g n i f i c a n t 
( . 0 1 ) . The o v e r a l l c o m p a r i s o n between 12 and 14 y e a r s 
d i s p l a y e d a r e d u c t i o n i n mean s c o r e s v/hich i n t h e c a s e of 
t h e A group was s i g n i f i c a n t a t the .05 l e v e l . 
The i m p l i c a t i o n from t h e s e r e s u l t s i s t h a t groups of 
boys competing i n c o m p e t i t i v e swimming do not i n c r e a s e t h e i r 
s c o r e s on t h e Independence t r a i t and t h e r e i s a t e n d e n c y 
t o w a r d s a r e d u c t i o n i n l e v e l of In d e p e n d e n c e . 
C o n t r o l Groups 
I n c o n t r a s t to t h e r e s u l t s of t h e Independence t r a i t 
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f o r t h e C o m p e t i t i v e group c o m p a r i s o n s o f changes i n mean 
s c o r e s o f t h e C o n t r o l groups showed t h a t w i t h one e x c e p t i o n 
a l l means were h i g h e r a t t h e o l d e r age of t h e c o m p a r i s o n s , 
t h e g a i n s b e i n g s i g n i f i c a n t f o r bo t h B and T groups between 
t h e ages of 12 and 13 and f o r t h e T group between the ages 
of 12 and 14 y e a r s . 
The C o n t r o l groups t h e n who were not p a r t i c i p a t i n g i n 
a c o m p e t i t i v e s p o r t r o u t i n e were showing i n c r e a s e d l e v e l s 
of Independence d u r i n g the c o u r s e o f t h e s t u d y . 
C o m p e t i t i v e v C o n t r o l Groups 
At 12 y e a r s of age c o m p a r i s o n s of the C o m p e t i t i v e and 
C o n t r o l groups on t h e Independence t r a i t showed t h a t t h e 
l a t t e r groups had h i g h e r mean s c o r d s and t h e B and T groups 
were s i g n i f i c a n t l y (.05) h i g h e r . F o r t h e s e groups t h e 
s i g n i f i c a n t d i f f e r e n c e a t 13 y e a r s had become one a t t h e 
.01 l e v e l and by 14 y e a r s a l l t h r e e C o n t r o l groups had 
s i g n i f i c a n t l y h i g h e r mean s c o r e s t h a n t h e i r c o m p e t i t i v e 
c o u n t e r p a r t s a t t h e .01 l e v e l . 
As had been t h e c a s e w i t h t h e a n a l y s i s of 2nd Order 
E x v i a and A n x i e t y i t was not p o s s i b l e t o d e t e r m i n e whether 
t h e l o w e r mean Independence s c o r e s of t h e C o m p e t i t i v e groups 
a t the s t a r t of t h e s t u d y were a r e s u l t of t h e groups 
a l r e a d y h a v i n g been i n a c o m p e t i t i v e e n vironment o r whether 
t h e demands o f c o m p e t i t i v e swimming were more r e a d i l y 
a c c e p t e d by groups of boys who were l e s s I n d e p e n d e n t . 
I/hat i s c l e a r i n t h i s s t u d y i s t h a t t h e gap between t h e 
groups on t h e Independence t r a i t grew w i d e r d u r i n g the 
o v e r a l l p e r i o d of t h e s t u d y , t h e C o n t r o l groups g a i n i n g i n 
225 
Independence w h i l s t t h e C o m p e t i t i v e groups a t 14 were below 
t h e mean s c o r e s a t 12 y e a r s . 
The i n f e r e n c e from t h e s e r e s u l t s t.iust be t h a t the 
c o m p e t i t i v e swimming environment does n ot f o s t e r i n c r e a s e s 
i n Independence t r a i t of groups of p a r t i c i p a n t boys. T h e r e 
i s much r o u t i n e t r a i n i n g and swiiymers t e n d to r e l y h e a v i l y 
on c o a c h e s and c l u h o f f i c i a l s f o r t r a i n i n g s c h e d u l e s , 
c o m p e t i t i o n e n t r i e s , t r a v e l a r r a n g e m e n t s and t h e o v e r a l l 
sv/iuaning programme. I t may be t h a t s u c h heavy r e l i a n c e on 
a d u l t members of c l u b s i s not e n c o u r a g i n g development o f 
t h e Independence t r a i t and t h e o v e r a l l development of t h e s e 
boys might be b e t t e r s e r v e d i f t h e y were g i v e n more 
o p p o r t u n i t i e s to make d e c i s i o n s and judgements t h e m s e l v e s . 
L i k e t h e p r e v i o u s 2nd Order F a c t o r , C o r t e r t i a , 
Q Ty Independence h a s o n l y r e c e n t l y been added a s a s c o r e d 
H.S.P.Q. f a c t o r and c o n s e q u e n t l y c r o s s r e f e r e n c e w i t h o t h e r 
s t u d i e s of a s i m i l a r n a t u r e have n o t been p o s s i b l e . 
(b) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g H i g h 
on Independence 
C o m p e t i t i v e Group 
The C o m p e t i t i v e group w i t h h i g h i n i t i a l I ndependence 
s c o r e s d i s p l a y e d an o v e r a l l s i g n i f i c a n t (.01) r e d u c t i o n i n 
mean Independence s c o r e s . T h i s was i n t h e same d i r e c t i o n 
but much more pronounced t h a n the t r e n d shown by t h e t o t a l 
C o m p e t i t i v e group. 
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C o n t r o l Group 
The C o n t r o l group showed no o v e r a l l s i g n i f i c a n t change 
i n mean Independence s c o r e from t h e b e g i n n i n g to end of t h e 
s t u d y . The t o t a l C o n t r o l group had s i g n i f i c a n t l y i n c r e a s e d 
t h e i r mean d u r i n g t h e same p e r i o d . I t seems r e a s o n a b l e t o 
e x p e c t t h a t t h o s e a l r e a d y h i g h on the f a c t o r would be l e s s 
l i k e l y t o i n c r e a s e t h e i r s c o r e compared to t h o s e not so h i g h . 
C o m p e t i t i v e v C o n t r o l Groups 
Comparison of t h e two groups e v i d e n c i n g h i g h Independence 
a t 12 y e a r s showed t h a t t h e C o m p e t i t i v e group had a 
s i g n i f i c a n t l y l o w e r mean s c o r e . T h i s d i f f e r e n c e was main-
t a i n e d a t 13 y e a r s and i n c r e a s e d to the .01 l e v e l a t 14 y e a r s . 
T h i s c o m p a r i s o n matches t h a t of t h e t o t a l groups. 
The i n d i c a t i o n i s th e n t h a t c o m p e t i t i v e swimmers 
h a v i n g a h i g h l e v e l of Independence a t 12 y e a r s a r e l i k e l y 
to show a lo w e r l e v e l by 14 y e a r s of age. 
( c ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g Low 
on Independence 
C o m p e t i t i v e Group 
The C o m p e t i t i v e group i n i t i a l l y s c o r i n g low on t h e 
Independence f a c t o r made an o v e r a l l s i g n i f i c a n t g a i n i n mean 
s c o r e d u r i n g t h e c o u r s e of t h e s t u d y . T h i s was the o n l y 
c o m p a r i s o n w i t h i n t h e C o m p e t i t i v e groups which d i s p l a y e d an 
i n c r e a s e i n Independence. 
C o n t r o l Group 
L i k e t h e C o m p e t i t i v e group t h e C o n t r o l group a l s o showed 
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a g a i n i n mean Independence s c o r e s from b e g i n n i n g to end 
of t h e s t u d j , the g a i n i n t h i s c a s e b e i n g even more 
s i g n i f i c a n t , a t .01 l e v e l . The d i r e c t i o n was t h e same a s 
f o r t h e t o t a l C o n t r o l group w i t h more pronounced change. 
C o m p e t i t i v e v C o n t r o l Groups 
At 12 y e a r s t h e C o m p e t i t i v e group were s i g n i f i c a n t l y 
(.01) lower on Independence t h a n was t h e C o n t r o l group. 
The d i f f e r e n c e remained a t t h e same l e v e l a t 14 y e a r s . 
The i n d i c a t i o n i s t h e n t h a t w h i l s t low s c o r e r s on 
Independence i n t h e C o m p e t i t i v e group d i d improve t h e i r 
l e v e l d u r i n g the c o u r s e of t h e s t u d y t h e i n c r e a s e was l e s s " 
pronounced than t h a t shown by t h e n o n - c o i n p e t i t i v e group who 
were a l s o c l a s s i f i e d a s low s c o r e r s on t h e f a c t o r a t t h e 
o u t s e t . 
(d) Summary 
From t h e a n a l y s e s o f t h e r e s u l t s on the Independence 
f a c t o r t h e i n d i c a t i o n i s t h a t t h e c o n p e t i t i v e environment 
d e t r a c t s from t h e p o s s i b i l i t y of i m p r o v i n g t h e l e v e l of 
Ind e p e n d e n c e of t h e p a r t i c i p a n t s . A t r e n d towards a 
r e d u c t i o n i n mean s c o r e was e v i d e n c e d by t h e t o t a l C o m p e t i t i v e 
group w h i l s t t h e t o t a l C o n t r o l group made a s i g n i f i c a n t g a i n . 
C o m p e t i t o r s i n i t i a l l y s c o r i n g h i g h were s i g n i f i c a n t l y 
l o w e r on t h e f a c t o r by t h e end of t h e s t u d y w h i l s t t h e 
l e v e l of a comparable group o f C o n t r o l s r e m a i n e d u n a l t e r e d . 
C o m p e t i t o r s i n i t i a l l y low on t h e f a c t o r d i d improve t h e i r 
p o s i t i o n but not t o t h e same e x t e n t a s d i d a comparable 
group of C o n t r o l s . 
O OP 
J . I ^ . P . I . V a r i a b l e s . ^ x t r a v e r s i o n - I n t r o v e r s i o n and K'euroticism 
Tables 5o28 and 5.32 i n t h e Appendix l i s t the mean and 
s t a n d a r d d e v i a t i o n raw scores f o r the C o m p e t i t i v e and C o n t r o l 
groups on the two p e r s o n a l i t y v a r i a b l e s measured by J t > ] . i ' . I . 
These t a b l e s a l s o l i s t t h e F r a t i o v a l u e s f o r t h e Analyses 
of V ariance f o r t h e comparisons a t 12, 13 and 14 y e a r s 
w i t h i n and between C o m p e t i t i v e and C o n t r o l groups. summaries 
of the s i g n i f i c a n c e v a l u e s of t h e Analyses o f Variance of 
v a r i a b l e s E x t r a v e r s i o n - I n t r o v e r s i o n and N e u r o t i c i s m are 
g i v e n i n t h i s c h a p t e r i n t a b l e s 2.8 and 2.9 r e s p e c t i v e l y . 
F o l l o w i n g each o f t h e main analyses o f the two J.IS.P.I. 
f a c t o r s , i . e . f o r those comparing C o m p e t i t i v e and C o n t r o l 
groups A, 13 and T, a two d i m e n s i o n a l a n a l y s e i s i s made as 
i s d e s c r i b e d i n Chapter 3, f o r C o m p e t i t i v e and C o n t r o l groups 
who i n i t i a l l y s c o r e d h i g h or low on b o t h f a c t o r s . Tables 
5.29 t o 5.31 i n t h e Appendix l i s t the weans, s t a n d a r d 
d e v i a t i o n s , F r a t i o s and s i g n i f i c a n c e l e v e l s f o r these 
sub group comparisons on I L x t r a v e r s i o n and Tables 5.33 t o 
5.35 i n t h e Appendix g i v e s i r r . i l a r data on N e u r o t i c i s m . 
As i n d i c a t e d i n Chapter 3 these groups comprised those 
s u b j e c t s whose scores on b o t h Z x t r a v e r s i o n and N e u r o t i c i s m 
d e v i a t e d more th a n one h a l f of a s t a n d a r d d e v i a t i o n f r o m 
t h e i r group mean. As a consequence numbers i n the groups 
are s m a l l and h i g h e r F r a t i o s are r e o u i r e c f o r s i g n i f i c a n c e 
t o be e s t a b l i s h e d . Numbers i n t h e groups are as f o l l o w s : 
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C o m p e t i t i v e C o n t r o l 
Group Group 
High E x t r a v e r s i o n / H i g h N e u r o t i c i s m 12 7 
High E x t r a v e r s i o n / L o w N e u r o t i c i s m 17 12 
Low E x t r a v e r s i o n / H i g h N e u r o t i c i s m 10 10 
The r e g a i n i n g sub group Low i3 x t r a v e r s i o n / L o w N e u r o t i c i s m 
was n o t i n c l u d e d i n t h e a n a l y s i s because o f t h e s m a l l 
numbers o f s u b j e c t s i n the groups. 
( i ) S x t r a v e r s i o n - I n t r o v e r s i o n 
(a ) C o m p e t i t i v e and C o n t r o l Groups A, B and T 
TABLE 2.8 
F R a t i o L e v e l s o f S i g n i f i c a n c e f o r J . B . F . I . E x t r a v e r s i o n 
Scores o f C o m p e t i t i v e and C o n t r o l Groups a t 12, 13 and 14 Years 
A. B T. 
C12 V C13 + No + NS + .05 
C13 V C14 +. NS + NS + .05 
CI 2 V C14 + .01 + .01 + .01 
N12 V N13 +. NS + NS + NS 
N13 V IM14 + NS + NS + NS 
N12 V N14 + NS + NS + NS 
C12 V N12 + NS + NS + NS 
CI 3 V N13 + NS + .05 + .05 
C14 V N14 + NS + .05 + .01 
C o m p e t i t i v e Group 
A l l t h e comparisons o f mean i i x t r a v e r s i o n scores w i t h i n 
t h e C o m p e t i t i v e groups r e v e a l e d h i g h e r l e v e l s of E x t r a v e r s i o n 
a t t h e o l d e r ages. These d i f f e r e n c e s between means were 
s i g n i f i c a n t i n the case of t h e T group b o t h between the 
ages o f 12-13 and 13-14 y e a r s . Uhen comparisons were made 
2 
between ages 12-14 a l l t h r e e groups d i s p l a y e d s i g n i f i c a n t 
(.01) g a i n s . These r e s u l t s i n d i c a t e a r i s i n g l e v e l of 
I L x t r a v e r s i o n over t h e p e r i o d of t h e st u d y by those groups 
of boys engaged i n c o m p e t i t i v e swimming. 
C o n t r o l Group 
A l t h o u g h t h e C o n t r o l groups a l s o showed i n c r e a s e s i n 
mean L i x t r a v e r s i o n scores d u r i n g t h e p e r i o d o f t h e study 
these were much l e s s pronounced, and t h e Analyses of V a r i a n c e 
d i d n o t r e v e a l any s i g n i f i c a n t d i f f e r e n c e s between mean 
1 
s c o r e s . l i e f e r e n c e t o t h e norms f o r t h e J . i ^ . P . I . showed 
t h a t t h e l e v e l s o f E x t r a v e r s i o n r e c o r d e d by t h e C o n t r o l 
groups were v e r y comparable t o t h e g e n e r a l p o p u l a t i o n 
average f o r boys aged 12 and t h e i n c r e a s e s r e c o r d e d by t h e 
C o n t r o l groups were a l s o s i m i l a r t o those i n t h e norm 
t a b l e s . 'These r e s u l t s t h e r e f o r e i n d i c a t e t h a t E x t r a v e r s i o n 
scores o f t h e C o n t r o l group were i n t h e d i r e c t i o n and 
magnitude as would n o r m a l l y be expected f o r boys o f these 
ages. 
C o m p e t i t i v e v C o n t r o l Groups 
Throughout t h e p e r i o d of t h e s t u d y t h e C o m p e t i t i v e 
groups r e c o r d e d h i g h e r mean l e v e l s of i i x t r a v e r s i o n than 
d i d t h e C o n t r o l groups. These d i f f e r e n c e s however were 
non s i g n i f i c a n t a t 12 years a t t h e commencement o f the s t u d y . 
At t h e age o f 13 years both t h e B and T C o m p e t i t i v e groups 
1 
S y b i l B.G.iilysenck, i l a n u a l o f t h e J u n i o r Eysenck 
P e r s o n a l i t y I n v e n t o r y , London, U n i v e r s i t y o f London Press, 
1965, p.6. 
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had s i g n i f i c a n t l y higher l e v e l s of E x t r a v e r s i o n a t the .05 
l e v e l , which was maintained by the B group and i n c r e a s e d to 
.01 by the T group at 14 y e a r s . 
The i n d i c a t i o n here then i s that groups of boys p a r t i c i p a t i n g 
i n a competitive swimming environment who at the outset were 
not s i g n i f i c a n t l y d i f f e r e n t i n E x t r a v e r s i o n l e v e l s to groups 
of boys who did not p a r t i c i p a t e i n i n d i v i d u a l competition 
became more outgoing, a c t i v e , s o c i a b l e and impulsive than the 
non competitive boys. 
Although these r e s u l t s are by no means i d e n t i c a l to the 
r e s u l t s of the H.S.P.Q. E x v i a - I n v i a comparisons there i s 
d i s t i n c t s i m i l a r i t y i n o v e r a l l impression. The d i f f e r e n c e s i n 
H.S.P.Q. as compared to J . E . P . I , r^&ults-were^thlat'f «• the 
mp~etitive groups s i g n i f i c a n t d i f f e r e n c e s were found between 
12-13 y e a r s , f o r the Control groups there were s i g n i f i c a n t 
d i f f e r e n c e s between ages 12 and 14 and i n the comparisons of 
Competitive and Control groups there were s i g n i f i c a n t d i f f e r e n c e s 
already e x i s t i n g at 12 yea r s . These apart the r e s u l t s are very 
comparable - o v e r a l l i n c r e a s e s i n E x t r a v e r s i o n by the Com-
p e t i t i v e groups throughout the study, non s i g n i f i c a n t r i s e s by 
the Control groups i n the one year comparisons 12-13 and 13-14 and 
s i g n i f i c a n t l y higher l e v e l of E x t r a v e r s i o n by the Competitive 
groups a t 13 and 14 yea r s . F u r t h e r c o n s i d e r a t i o n of these two 
s e t s of r e s u l t s i s given i n s e c t i o n 4 of t h i s chapter. 
These r e s u l t s of J . E . P . I . E x t r a v e r s i o n s c o r e s f o r the 
Competitive group are s i m i l a r to those recorded by Whiting 
(p.79) f o r schoolboy competitive a t h l e t e s i n so f a r as h i s 
competitive group of a t h l e t e s scored s i g n i f i c a n t l y higher 
on E x t r a v e r s i o n measured by J.M.P.I. - a comparable 
inventory to J . E . P . I . - as compared with the norms f o r boys 
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i n the same s c h o o l . Eenclry and U n i t i n g ( p . 80) had r e p o r t e d 
c o n f l i c t i n g r e s u l t s r e g a r d i n g t h e E x t r a v e r s i o n l e v e l s o f 
young swimmers. The evidence f r o m t h i s p r e s e n t s t u d y 
g i v e s s u p p o r t t o t h e i r e a r l i e r f i n d i n g o f a h i g h l e v e l o f 
E x t r a v e r s i o n on t h e p a r t o f t h e swimmers. 
(b ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g High 
on E x t r a v o r s i o n and High on M e u r o t i c i s m 1 
C o m p e t i t i v e Group 
Kio s i g n i f i c a n t changes i n mean E x t r a v e r s i o n scores 
were r e c o r d e d . T h i s c o n t r a s t s w i t h the t o t a l C o m p e t i t i v e 
group where s i g n i f i c a n t mean i n c r e a s e s were r e c o r d e d d u r i n g 
t h e course of t h e s t u d y . 
C o n t r o l Group 
L i k e t h e C o m p e t i t i v e group t h e r e were no s i g n i f i c a n t 
changes i n mean E x t r a v e r s i o n scores r e c o r d e d by t h e C o n t r o l 
group. These r e s u l t s were comparable t o those o f t h e t o t a l 
C o n t r o l group. 
( c ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g K i g h 
on E x t r a v e r s i o n and Low on M e u r o t i c i s m 
C o m p e t i t i v e Group 
The C o m p e t i t i v e group r e c o r d e d an o v e r a l l s i g n i f i c a n t 
mean i n c r e a s e i n E x t r a v e r s i o n between 12 and -14 y e a r s . These 
r e s u l t s were s i m i l a r t o those r e c o r d e d f o r t h e t o t a l 
C o m p e t i t i v e group. 
1 
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C o n t r o l Group 
U i t h t h e C o n t r o l group t h e r e was a f a l l i n l i s t r a v e r s i o n 
l e v e l between ages 12-13 b u t a g a i n d u r i n g t h e f o l l o w i n g 
year meant t h a t f o r t h e o v e r a l l comparison between 12-14 
no s i g n i f i c a n t change was r e c o r d e d . T h i s was comparable t o 
the r e s u l t s f o r t h e t o t a l C o n t r o l group and f o r t h e 
I n i t i a l l y Siigh i l i x t r a v e r s i o n / I I i g h N e u r o t i c i s m Group. 
(d ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g Low 
on E x t r a v e r s i o n and High on N e u r o t i c i s m 
C o m p e t i t i v e Group 
An i n c r e a s e i n mean l i x t r a v e r s i o n scores was r e c o r d e d 
b u t these d i d n o t reach a s i g n i f i c a n t l e v e l . These r e s u l t s 
c o n t r a s t w i t h those o f t h e t o t a l C o m p e t i t i v e group where a 
s i g n i f i c a n t mean g a i n was r e c o r d e d . 
C o n t f f o l Group 
An o v e r a l l s i g n i f i c a n t mean i n c r e a s e i n E x t r a v e r s i o n 
s c o r e s between 12 and 14 ye a r s was r e c o r d e d by t h e C o n t r o l 
group. These r e s u l t s c o n t r a s t e d w i t h those o f t h e t o t a l 
C o n t r o l group where no s i g n i f i c a n t changes were r e c o r d e d . 
( e ) Summary 
From t h e f o r e g o i n g comparison of t h e l i x t r a v e r s i o n s cores 
o f t h e C o m p e t i t i v e and C o n t r o l groups and from t h e two 
d i m e n s i o n a l a n a l y s i s of groups whose scores tended towards 
t h e extremes o f t h e i i x t r a v e r s i o n and N e u r o t i c i s m s c a l e s i t 
would appear t h a t t a k i n g the C o m p e t i t i v e group as a whole 
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in v o l v e m e n t i n t h e c o m p e t i t i v e environment encourages t h e 
development o f more e x t r a v e r t c h a r a c t e r i s t i c s by t h e group. 
Those c o m p e t i t o r s who were a l r e a d y h i g h on i s x t r a v e r s i o n a t 
the commencement o f t h e s t u d y o n l y i n c r e a s e d t h e i r scores 
on t h i s f a c t o r i f t h e y were a l s o a t t h e lower end o f t h e 
K e u r o t i c i s i n s c a l e . S i m i l a r l y those c o m p e t i t o r s who were 
i n i t i a l l y h i g h on t h e N e u r o t i c i s m s c a l e d i d n o t s i g n i f i c a n t l y 
i n c r e a s e t h e i r i n i t i a l l y low E x t r a v e r s i o n s c o r e s . 
( i i ) W e urotieism 
(a) C o m p e t i t i v e and C o n t r o l Groups A, B and T 
TABLE 2.9 
F R a t i o L e v e l s of s i g n i f i c a n c e f o r J.lii.P. I . W e u r o t i c i s m 
Scores o f C o m p e t i t i v e and C o n t r o l Groups a t 12,13 and 14 Years 
A- B m J . 
C12 V C13 + wa WD - NS 
C13 V C14 - No ~ WS 
C12 V C14 - NG - - WS 
HI 2 V N13 + N3 WS + WS 
N13 V H14 - HB - m - WS W12 V N14 + WS - +: MS 
C12 V N12 - NS _ WS -.05 
C13 V N13 -.05 -> WG -.C5 
C14 V N14 -.01 - NG -.01 
C o m p e t i t i v e Groups 
The l e v e l o f t h e mean K e u r o t i c i s r n score remained l a r g e l y 
u n a l t e r e d d u r i n g t h e course o f t h e s t u d y . E i g h t of t h e n i n e 
comparisons w i t h i n t h e C o m p e t i t i v e groups i n f a c t showed 
s l i g h t decreases i n mean Weuuboticism scores b u t none of 
these d i f f e r e n c e s achieved s i g n i f i c a n t l e v e l s . The 
i m p l i c a t i o n f r o m these r e s u l t s suggest t h a t a s s o c i a t i o n 
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w i t h a c o m p e t i t i v e swimming environment over t h e p e r i o d o f 
the s t u d j f has l i t t l e e f f e c t on t h e PJeuroticism l e v e l of 
th e p a r t i c i p a n t groups. 
As was t h e case w i t h t h e C o m p e t i t i v e groups t h e r e were 
no s i g n i f i c a n t d i f f e r e n c e s between mean K e u r o t i c i s n s cores 
o f t h e C o n t r o l groups. The scores remained l a r g e l y t h e 
same d u r i n g t h e p e r i o d of t h e s t u d y a l t h o u g h t h e r e was a 
t r e n d f o r t h o s e of t h e A and T group t o i n c r e a s e w h i l s t t h e 
r e v e r s e was t r u e of t h e B group. I n t h e norm f o r t h e t e s t 
S y b i l Eysenck had r e p o r t e d no change i n N e u r o t i c i s m scores 
f o r boys so t h e o b t a i n e d r e s u l t s were as one m i g h t have 
expected except t h a t t h e y were h i g h e r a t 12 ye a r s t h a n t h e 
p u b l i s h e d norms and remained h i g h e r t h r o u g h o u t * t h e s t u d y . 
C o m p e t i t i v e v C o n t r o l Groups 
There were no s i g n i f i c a n t d i f f e r e n c e s between 
C o m p e t i t i v e and C o n t r o l Groups A or B a t 12 ye a r s b u t t h e 
d i f f e r e n c e between t h e T groups was s i g n i f i c a n t a t t h e .05 
l e v e l . The B group comparison remained non s i g n i f i c a n t 
t h r o u g h o u t t h e study w h i l s t t h e A and T groups had s i g n i f i c a n t l y 
d i f f e r e n t mean scores a t t h e .05 l e v e l a t 13 ye a r s and a t 
th e .01 l e v e l a t 14 y e a r s . I n a l l cases t h e C o m p e t i t i v e 
group had t h e lower mean scores and t h e i r s c o r e s approximated 
t o t h e p u b l i s h e d norms f o r t h e s c a l e . 
From these r e s u l t s i t may be deduced t h a t a t t h e 
^ y b i l B.G.i^ysenck, Loc. c i t . 
C o n t r o l Groups 
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commencement o f t h e st u d y t h e r e was evidence t h a t the com-
p e t i t i v e group as a whole had a lower mean H e u r o t i c i s m 
score and g e n e r a l l y t h e gap between t h e groups widened 
d u r i n g t h e course off t h e s t u d y . A l t h o u g h these r e s u l t s 
were n o t so pronounced as had been r e c o r d e d e a r l i e r i n , 
t h i s c h a p t e r i n t h e a n a l y s i s o f H.S.iP.Q. A n x i e t y t h e o v e r a l l 
i m p r e s s i o n i s comparable i n t h a t i t would appear, c e r t a i n l y 
i n t h i s s t u d y , t h a t groups o f boys engaged i n a c o m p e t i t i v e 
swimming programme are n o t a f f e c t e d i n any d e t r i m e n t a l way 
i n terms of f l e u r o t i c i s m l e v e l . The evidence here would 
suggest t h e r e v e r s e i n f a c t , t h a t t h e y become l e s s a n x i o u s , 
r e s t l e s s , moody or r i g i d - t h e c h a r a c t e r i s t i c s g e n e r a l l y 
a s s o c i a t e d \>/ith N e u r o t i c i s m , t h a n t h e i r n o n - c o m p e t i t i v e c o n t r o l s . 
The r e l a t i o n s h i p between t h e o b t a i n e d H.S.P.Q. A n x i e t y and 
JoE.P.I. N e u r o t i c i s m r e s u l t s i s d i s c u s s e d f u r t h e r i n 
s e c t i o n 4 o f t h i s c h a p t e r . These r e s u l t s a g a i n t e n d t o 
r e f u t e the s u g g e s t i o n posed i n c h a p t e r 2 t h a t c o n s t a n t 
a s s o c i a t i o n w i t h t h e p r e s s u r e s o f c o m p e t i t i o n might have 
th e e f f e c t o f h e i g h t e n i n g c h a r a c t e r i s t i c s such as a n x i e t y , 
worry or moodiness. 
The mean W e u r o t i c i s m score o f t h e C o m p e t i t i v e group 
a t 14 years was c l o s e t o the p u b l i s h e d norm f o r t h e score 
i n t h e t e s t nanual^" and i n t h i s r e s p e c t matched the second 
f i n d i n g of Hendry and l / h i t i n g ( p . 80) o f young c o m p e t i t i v e 
swimmers h a v i n g a l e v e l o f M e u r o t i c i s m c l o s e t o p u b l i s h e d 
norms. 
1 ffbid., p.7. 
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(b ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g High. 
on N e u r o t i c i s n and High on E x t r a v e r s i o n 
C o m p e t i t i v e Group 
The C o m p e t i t i v e group showed an o v e r a l l s i g n i f i c a n t 
r e d u c t i o n i n mean N e u r o t i c i s m score between 12 and 14 y e a r s . 
The t o t a l C o m p e t i t i v e group had d i s p l a y e d a t r e n d towards 
reduced H e u r o t i c i s r a b u t t h i s had n o t reached a s i g n i f i c a n t 
l e v e l . 
C o n t r o l Group 
No s i g n i f i c a n t d i f f e r e n c e s were r e c o r d e d by the C o n t r o l 
group. These r e s u l t s matched those of t h e t o t a l C o n t r o l 
group on N e u o t i c i s m . 
( c ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g High 
on N e u r o t i c i s m and Low on E x t r a v e r s i o n 
C o m p e t i t i v e Group 
U u r i n g t h e f i r s t year of t h e s t u d y a s i g n i f i c a n t decrease 
i n mean N e u r o t i c i s m score was r e c o r d e d , however, a r i s e i n 
the score d u r i n g t h e f o l l o w i n g year meant t h a t o v e r a l l 
between 12-14 ye a r s t h e decrease i n mean N e u c o t i c i s i u was 
non s i g n i f i c a n t . T h i s r e s u l t between 12 and 14 ye a r s 
matched t h a t of t h e t o t a l C o m p e t i t i v e group. 
C o n t r o l Group 
No s i g n i f i c a n t d i f f e r e n c e s were r e c o r d e d by t h e C o n t r o l 
group, m a t c h i n g t h e r e s u l t s o f t h e t o t a l C o n t r o l group. 
u 
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( d ) C o m p e t i t i v e and C o n t r o l Groups I n i t i a l l y S c o r i n g Lot; 
on M e u r o t i c i s m and High on L l x t r a v e r s i o n 
C o m p e t i t i v e Group 
There were no s i g n i f i c a n t d i f f e r e n c e s between mean 
Kl e u r o t i c i s m scores of t h e C o m p e t i t i v e group a l t h o u g h an 
o v e r a l l g a i n between 12 and 14 y e a r s almost reached t h e 
=.05 l e v e l . 
C o n t r o l Group 
The C o n t r o l group d i s p l a y e d an o v e r a l l s i g n i f i c a n t 
g a i n i n Weuroticisra between 12 and 14 y e a r s . 
(e) Summary 
From t h e f o r e g o i n g analyses of t h e comparison of t o t a l 
C o m p e t i t i v e and C o n t r o l groups on N e u r o t i c i s m and f r o m t h e 
two d i m e n s i o n a l a n a l y s i s of groups t e n d i n g t o t h e extremes 
o f b o t h N e u r o t i c i s m and E x t r a v e r s i o n s c a l e s t h e evidence 
seems t o suggest t h a t groups of boys p a r t i c i p a t i n g i n 
c o m p e t i t i v e swimming are n o t a d v e r s e l y a f f e c t e d i n terms 
o f N e u r o t i c i s m l e v e l t h r o u g h such p a r t i c i p a t i o n . Indeed 
t h e r e was a w i d e n i n g of t h e gap between C o m p e t i t i v e and 
C o n t r o l groups on W e u r o t i c i s i a d u r i n g t h e course o f t h e s t u d y 
w i t h t h e former h a v i n g t h e lower mean l e v e l . The two 
d i m e n s i o n a l a n a l y s i s r e v e a l e d t h a t those boys h i g h on 
E x t r a v e r s i o n were more l i k e l y t o show reduced N e u r o t i c i s m 
scores f r o m an i n i t i a l h i g h l e v e l and l e s s l i k e l y t o show 
i n c r e a s e d N e u r o t i c i s m scores f r o m an i n i t i a l low l e v e l i f 
t h e y were members o f th e C o m p e t i t i v e group. I n t h e a n a l y s i s 
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of t h e gr-oup i n i t i a l l y low on j J x t r a v e r s i o n no s i g n i f i c a n t 
change on M e u r o t i c i s r a from an i n i t i a l h i g h l e v e l was 
r e c o r d e d by e i t h e r C o m p e t i t i v e or C o n t r o l groups. 
P h y s i c i a l s t r e n g t h Development ° L e f t G r i p Test 
liean and Standard D e v i a t i o n scores o f t h e C o m p e t i t i v e 
and C o n t r o l groups on t h e l e f t - g r i p t e s t are l i s t e d i n 
Table 5.36. The scores are r e c o r d e d i r . pounds s i n c e t h e 
t e s t s were conducted w i t h a manuoraeter r e c o r d i n g i n pounds 
d u r i n g the ye a r s 1967-70, d e c i m i l i s a t i o n t a k i n g p l a c e i n 
B r i t a i n i n 1971. The same t a b l e a l s o l i s t s t h e F r a t i o 
v a l u e s f o r t h e Analyses of Var i a n c e f o r comparisons a t 
12, 13 and 14 years w i t h i n and between C o m p e t i t i v e and C o n t r o l 
groups. A summary o f t h e s i g n i f i c a n c e v a l u e s o f t h e o b t a i n e d 
F r a t i o s are g i v e n below i n Table 2.10 
TABLE 2„10 
F R a t i o L e v e l s o f S i g n i f i c a n c e f o r L e f t G r i p Test 
Scores o f C o m p e t i t i v e and C o n t r o l Groups a t 12,13 and 14 Years 
A-. B T 
C12 v C13 
C13 v C14 
CI 2 v C14 
+ .01 
+..G1 
+ .01 
+ .01 
+ .01 
+ .01 
+ .01 
+ .01 
+ .01 
N12 v N13 
N13 v N14 
N12 v N14 
+..01 
+ .01 
+ .01 
+ .01 
+ .01 
+ .01 
+ .01 
+ .01 
+..01 
C12 v N12 
C13 v N13 
C14 v N14 
+ NS 
+ NS 
+ .05 
+ .C5 
+ .05 
+ .05 
+ .05 
+. NS 
+ .01 
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C o m p e t i t i v e Group 
S i g n i f i c a n t (.01) g a i n s i n l e f t g r i p t e a t scores v/ere 
made by a l l t h r e e groups a t one year i n t e r v a l s 12-13 and 
13-14 and d u r i n g t h e o v e r a l l p e r i o d of t h e s t u d y . These 
r e s u l t s were what i-/ould n o r m a l l y be expected f o r boys o f 
t h i s age range. 
C o n t r o l Group 
R e s u l t s comparable t o those o f t h e C o m p e t i t i v e groups 
v/ere o b t a i n e d i n t h e a n a l y s i s of l e f t g r i p s cores o f t h o 
C o n t r o l groups. A l l t h e comparisons made r e v e a l e d s i g n i f i c a n t 
(.01) g a i n s . 
C o m p e t i t i v e v C o n t r o l Groups 
The A groups were n o t s i g n i f i c a n t l y d i f f e r e n t a t 12 or 
13 y e a r s but by 14 years t h e mean score o f t h e C o m p e t i t i v e 
group was s i g n i f i c a n t l y h i g h e r a t t h e .05 l e v e l . The B 
and T groups were s i g n i f i c a n t l y d i f f e r e n t a t 12 years w i t h 
th e C o m p e t i t i v e group h a v i n g t h e h i g h e r mean s c o r e . T h i s 
gap was m a i n t a i n e d a t t h e same l e v e l o f s i g n i f i c a n c e t h r o u g h -
out t h e p e r i o d o f t h e s t u d y by t h e B group w h i l s t t h e l e v e l 
o f s i g n i f i c a n c e f o r t h e T group had i n c r e a s e d t o t h e .01 
l e v e l by t h e age o f 14. 
The s i g n i f i c a n t d i f f e r e n c e s found i n mean scores by 
two o f t h e groups a t 12 years may seem s u r p r i s i n g i n view 
o f t h e f a c t t h a t the matched p a i r s w i t h i n t h e groups v/ere 
equated a t 12 ye a r s on a f o u r i t e m s t r e n g t h b a t t e r y o f which 
l e f t g r i p was one i t e m and w i t h which i t has a h i g h 
c o r r e l a t i o n . However, as was s t a t e d i n Chapter 3 t h i s 
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e q u a t i o n was w i t h i n a 10?o d i f f e r e n c e and r e f e r e n c e t o 
Table 5.36 shows t h a t t h i s was t h e approximate d i f f e r e n c e 
between t h e mean l e f t g r i p s c o r e s a t t h i s age. 
The d e d u c t i o n f r o m these r e s u l t s i s t h a t b o t h C o m p e t i t i v e 
and C o n t r o l groups showed the n a r k e d g a i n s i n s t r e n g t h t h a t 
one would expect f r o m boys a t these ages and d i f f e r e n c e s 
found remained t h r o u g h o u t t h e s t u d y w i t h i n t h e i n i t i a l 1C;6 
d i f f e r e n c e i n s t r e n g t h l e v e l s t h a t t h e group members had 
been matched,. The f a c t t h a t t h e C o m p e t i t i v e groups d i d n o t 
show much g r e a t e r g a i n i n s t r e n g t h t h a n t h e C o n t r o l groups 
may a l s o seem somewhat s u r p r i s i n g i n view o f t h e f a c t t h a t 
they u n d o u b t e d l y , t h r o u g h t h e i r t r a i n i n g f o r c o m p e t i t i v e 
swimming, t a k e p a r t i n a g r e a t d e a l o f p h y s i c a l a c t i v i t y . 
However t h i s i s u n d e r s t a n d a b l e s i n c e t h e t y p e of t r a i n i n g 
l a r g e l y pursued by c o m p e t i t i v e swimmers o f t h i s age i s aimed 
a t improvement o f muscular and c a r d i o - r e s p i r a t o r y endurance 
and w i t h a few e x c e p t i o n s i t i s u s u a l l y o l d e r swimmers who 
i n c l u d e i n t h e i r t r a i n i n g programmes r o u t i n e s such as 
w e i g h t t r a i n i n g which are s p e c i f i c a l l y aimed a t i m p r o v i n g 
s t r e n g t h l e v e l s . 
The r e s u l t s o b t a i n e d from t h i s s t u d y on t h e l e f t g r i p 
t e s t d i s p l a y e d a marked s i m i l a r i t y t o those of boys o f 
comparable age i n t h e I l e d f o r d . G r o w t h Study r e p o r t e d by B a i l e y 1 . 
The mean scores a t 12=13 and 14 y e a r s i n t h a t s t u d y were 
55.5, 65.0 and 77.5 l b s . Mean sco r e s f r o m t h i s p r e s e n t 
s t u d y proved t o be v e r y s i m i l a r . 
Don Charles B a i l e y , " L o n g i t u d i n a l A n a l y s i s o f S t r e n g t h 
and Motor Development o f Boys Ages Twelve Through Seventeen 
Years", M i c r o c a r d e d lid.D. T h e s i s , U n i v e r s i t y o f Oregon, 
1968, p.100. 
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2o S u c c e s s f u l and Unsu c c e s s f u l C o m p e t i t i v e Groups 
H.S..P.Q. T o t a l P e r s o n a l i t y P r o f i l e and Pr i m a r y F a c t o r s 
Means and s t a n d a r d d e v i a t i o n s o f t h e f o u r t e e n p r i m a r y 
p e r s o n a l i t y f a c t o r s measured by H.S.P.Q. f o r t h e S u c c e s s f u l 
C o m p e t i t i v e group are p r e s e n t e d i n Table 6-1 i n t h e 
Appendix. Table 6.2 l i s t s comparable d a t a f o r t h e Unsucces-
s f u l c o m p e t i t i v e group. Tables 6.3 t o 6.5 i n t h e Appendix 
d e t a i l the o b t a i n e d r e s u l t s f r o m t h e M u l t i p l e D i s c r i m i n a n t 
Analyses by which comparison o f t h e t o t a l p e r s o n a l i t y 
p r o f i l e s v/ere made w i t h i n and betiveen S u c c e s s f u l and 
Unsuccessful C o m p e t i t i v e groups. These t a b l e s are p r e s e n t e d 
i n - a s i m i l a r m a n n e r - ^ t i r ^ t l i o ^ e - r e l a t i n g - t o ^ t h ' e t o t a l C o m p e t i t i v e -
groups, as i s t h e summary t a b l e 3.1 i n t h i s c h a p t e r . I n 
the summary t a b l e t h e s i g n s +. and - r e f e r t o h i g h e r or lov/er 
mean scores a t t h e o l d e r age l e v e l o r i n t h e case of t h e 
between group comparisons t o h i g h e r or lov/er mean scores 
by t h e S u c c e s s f u l group. 
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TABLE 3.1 
M.S.P.Q. T o t a l P e r s o n a l i t y P r o f i l e o f S u c c e s s f u l and 
Unsuccessful C o m p e t i t i v e Groups: Sur.ir.iary 
of M u l t i p l e D i s c r i m i n a n t Analyses 
S u c c e s s f u l Unsuccessful S u c c e s s f u l v 
Unsuccessful 
12vl3 1 3 v l 4 1 2 v l 4 1 2 v l 3 1 3 v l 4 1 2 v l 4 12 13 14 
Eigen v a l u e N3' N3" .05 NS NS .05 NS .05 .05 
t / i l k s Lambda NS NS .05 NS NS .05 NS .05 .05 
I-iain c o n t r i b -
u t i o n t o 
s i g n i f i c a n t 
f u n c t i o n 
A * 
B -+ _ -
C -
D . - + + 
13 +. 
E 
G + + + 
13 + 
I 
J + 
Q + 
% 
S u c c e s s f u l C o m p e t i t i v e Group 
Comparisons o f t o t a l p e r s o n a l i t y p r o f i l e s a t one year 
i n t e r v a l s r e v e a l e d no s i g n i f i c a n t changes. However t h e 
comparison made over the t o t a l p e r i o d o f t h e s t u d y between 
p r o f i l e s a t 12 and 14 years were s i g n i f i c a n t l y d i f f e r e n t , 
t h e o b t a i n e d e i g e n v a l u e s and u i l k s Lambda b e i n g a t t h e .05 
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l e v e l * Reference to Table 6.3 shows t h a t four f a c t o r s 
had s i m i l a r weightings t o the d i s c r i m i n a n t f u n c t i o n , 
these were Factor C - Ego s t r e n g t h , J - Coasthemia, 0 -
G u i l t Proneness and - i i r g i c Tension w i t h the i n d i c a t i o n 
t h a t at fourteen t h i s group was more s t a b l e , more i n d i v i d -
u a l i s t i c , less apprehensive and less tense than had been 
the case at 12 years. However the f a c t o r s w i t h highest 
c o n t r i b u t i o n to the dis c r i m i n a n t f u n c t i o n were those 
i n d i c a t e d i n Table 3.1: B - I n t e l l i g e n c e , D - E x c i t a b i l i t y , 
E - Dominance and G - Super Ego strength w i t h the i n d i c a t i o n 
t h a t by the age of 14 years the Successful Competitive group 
were b r i g h t e r , less e x c i t a b l e and more dominant and 
p e r s i s t e n t than they had been at 12 years. 
These r e s u l t s were very comparable w i t h those obtained 
i n the t o t a l Competitive group analysis except f o r Factor J 
which d i d not have a high weighting i n t h a t comparison. 
The i m p l i c a t i o n then i s t h a t over the period of t h i s 
study the t o t a l p e r s o n a l i t y p r o f i l e of the Successful 
Competitive group d i d change and the primary f a c t o r s con-
t r i b u t i n g mo£t t o the di s c r i m i n a n t f u n c t i o n were l a r g e l y 
the same, w i t h the same d i r e c t i o n of change, ( w i t h the 
exception of Factor J - Coasthemia as noted above) as had 
been found f o r the t o t a l Competitive group. 
Unsuccessful Competitive Group 
Like the Successful Competitive group the comparison 
of t o t a l p e r s o n a l i t y p r o f i l e s of the Unsuccessful Competitive 
group at one year i n t e r v a l s d i d not reveal s i g n i f i c a n t 
changes although t h a t between 13 and 14 years was close to 
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the .05 s i g n i f i c a n t l e v e l which had been recorded at those 
ages by the t o t a l Competitive group. 
Again l i k e the Successful group the comparison between 
12 and 14 years was s i g n i f i c a n t l y d i f f e r e n t w i t h the 
obtained eigenvalue and V/ilks Lambda reaching the .05 l e v e l . 
Reference to Table 6.4 i n the Appendix shows t h a t four 
primary f a c t o r s had s i m i l a r c o n t r i b u t i o n s t o the di s c r i m i n a n t 
f u n c t i o n : B - I n t e l l i g e n c e , E - Dominance, G - Super Ego 
Strength and Q„ - Se l f Sentiment I n t e g r a t i o n , i n d i c a t i n g t h a t o 
the Unsuccessful group were b r i g h t e r , more dominant and 
p e r s i s t e n t but less c o n t r o l l e d at 14 years. The primary 
f a c t o r s with the highest c o n t r i b u t i o n to the di s c r i m i n a n t 
f u n c t i o n were 1) - E x c i t a b i l i t y , H - Paraiia, J - Coasthemia 
and 0 - G u i l t Proneness, i n d i c a t i n g t h a t the group was less 
e x c i t a b l e , more s o c i a l l y bold, more z e s t f u l and l i k i n g group 
a c t i o n and less apprehensive at 14 years than had been the 
case at the outset of the study. 
These r e s u l t s l a r g e l y showed changes on primary f a c t o r s 
i n the same d i r e c t i o n as had been the case w i t h the Successful 
group, the exceptions being t h a t Factor a was i n the opposite 
d i r e c t i o n (the Successful group becoming more i n d i v i d u a l i s t i c ) 
and Factors H and d i d not f i g u r e high on the weightings 
to the di s c r i m i n a n t f u n c t i o n of the Successful groups p r o f i l e s . 
The changes i n primary f a c t o r s were also of a s i m i l a r 
nature to those evidenced by the t o t a l Competitive group the 
main d i f f e r e n c e being higher loadings on H - Parmia and 
J - Coasthemia to the dis c r i m i n a n t f u n c t i o n r e l a t i n g to the 
Unsuccessful group p r o f i l e . 
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Successfully Unsuccessful Competitive Groups 
At the outset of the study at 12 years the group of 
boys who were to prove successful i n competition during the 
course of the study d i d not d i f f e r i n t o t a l p e r s o n a l i t y 
p r o f i l e from the group of boys who were to prove the l e a s t 
successful of the Competitive group throughout the period 
of the study. The m u l t i p l e d i s c r i m i n a n t analysis of t h e i r 
t o t a l p e r s o n a l i t y p r o f i l e s revealed no s i g n i f i c a n t f u n c t i o n 
which would d i s c r i m i n a t e between the two groups. I n t h i s 
respect the r e s u l t was comparable to t h a t of the t o t a l 
Competitive and Control groups at 12 years- I t also i n d i c a t e d 
t h a t at t h i s age i t i s not possible t o f o r e c a s t competitive 
success on p e r s o n a l i t y grounds. 
As i n d i c a t e d i n the section above the p r o f i l e s of both 
groups did change during the study. Whilst there were several 
s i m i l a r changes recorded by both groups, c e r t a i n d i f f e r e n c e s 
between the groups d i d occur. At the age of 13 and again 
at 14 m u l t i p l e d i s c r i m i n a n t analysis revealed a s i g n i f i c a n t 
f u n c t i o n . 
Reference to Table 6,. 5 shows the primary f a c t o r s w i t h 
high c o n t r i b u t i o n s to the di s c r i m i n a n t f u n c t i o n s w h i l s t 
Table 3.1 summarises these, showing the highest c o n t r i b u t o r s . 
I t would appear t h a t c e r t a i n of the d i f f e r e n c e s displayed 
a t 13 were of a t r a n s i e n t nature since they were not 
r e p l i c a t e d at 14 years. These were B - I n t e l l i g e n c e , IS -
Dominance and I - H a r r i a i n d i c a t i n g t h a t at 13 the Successful 
group were less b r i g h t , less dominant and more tough minded 
than the Unsuccessful group. At t h i s stage there was a 
tendency towards being less I n d i v i d u a l i s t i c (J) on the p a r t 
2' 
of the Successful group t h i s however was reversed by the 
end of the study at fourteen as was the p o s i t i o n on Factor 
0 - G u i l t Froneness where the Successful group scored 
higher than the Unsuccessful group at 14. 
Factors w i t h s u b s t a n t i a l c o n t r i b u t i o n s t o the d i s c r i m i n a n t 
f u n c t i o n which recurred i n both comparisons at 13 and at 14 
were C = Ego Strength, D - E x c i t a b i l i t y , H - Parmia and 
G = Super Ego Strength which i n d i c a t e d t h a t compared to the 
Unsuccessful group the Successful group were less emotionally 
s t a b l e , more e x c i t a b l e and more t h r e a t s e n s i t i v e yet were 
more conscientious« With a high c o n t r i b u t i o n by Factor A -
Affectothymia to the discriminant f u n c t i o n at 14 the 
Successful Competitive group could also be characterised as 
being more outgoing at t h i s age. 
At f i r s t s i g h t the impression may be gained t h a t the 
Unsuccessful group were developing c e r t a i n more desirable 
p e r s o n a l i t y c h a r a c t e r i s t i c s than were the Successful group. 
This however was not r e a l l y the case as c a r e f u l s c r u t i n y of 
Tables 6.1 to 6.5 and of Table 5.6 revealed. I n f a c t of 
course the comparisons made were r e l a t i v e to each other and on 
C - Ego Strength, Q - E x c i t a b i l i t y , H - Parmia, 0 - G u i l t 
Proneness, the trend of both groups was i n the more desirable 
d i r e c t i o n . what had occurred was t h a t the scores f o r the 
Unsuccessful group had changed to a greater degree during 
the course of the study. Relative to the uean scores of 
the t o t a l Control group both Successful and Unsuccessful 
Competitive groups revealed trends on Factors C, D, H and 0 
\fhich would normally be regarded as being more desirable. 
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These r e s u l t s therefore i n d i c a t e t h a t l i k e the t o t a l 
Competitive groups, sub groups of Successful and Unsuccessful 
Competitors do show changes i n p e r s o n a l i t y p r o f i l e between 
the ages of 12 and 14„ Changes i n primary f a c t o r scores 
revealed increased i n t e l l i g e n c e , dominance and persistence 
w i t h decreased e x c i t a b i l i t y . Differences between the degree 
to which the changes took place were noted i n comparisons 
between the groups. There was a tendency towards a greater 
i n d i v i d u a l i s t i c c h a r a c t e r i s t i c on the p a r t of the Successful 
group by the age of 14. The Unsuccessful group at 14 had 
higher s t a b i l i t y and less e x c i t a b i l i t y and g u i l t proneness 
but displayed less persistence than the Successful group. 
The d i r e c t i o n of change on these primary f a c t o r s uras the 
same f o r both groups. The p e r s o n a l i t y p r o f i l e s of both 
groups had not been s i g n i f i c a n t l y d i f f e r e n t at the outset of 
the study hence no support could be given to the p o s s i b i l i t y 
of f o r e c a s t i n g competitive success on p e r s o n a l i t y grounds. 
The f i n d i n g t h a t primary f a c t o r 0 had high weighting on 
the s i g n i f i c a n t f u n c t i o n which d i s t i n g u i s h e d the two groups 
at both 1§> and 14 years, w i t h the Unsuccessful group having 
the lower mean score i n both cases, and w i t h a decreasing 
l e v e l from 12 - 14 years, r e f u t e s the suggestion put forward 
i n Chapter 2 regarding g u i l t proneness and lack of competitive 
success (p.52). C e r t a i n l y i n t h i s study w i t h boys aged 12=14 
t h i s suggested r e l a t i o n s h i p was not subs t a n t i a t e d . As was 
o u t l i n e d i n Chapter 2 evidence has been put forward of g u i l t 
proneness i n c e r t a i n cases being a c o n t r i b u t o r y f a c t o r to 
lack of competitive success. I t would seem however t h a t i f 
t h i s r e l a t i o n s h i p does e x i s t i t must develop at a later 1 age 
than the age range considered i n t h i s present study. 
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H.S.P.Q. 2nd Order Factors 
Tables 6,6 - 6,9 i n the Appendix l i s t the mean and 
standard d e v i a t i o n n sten scores f o r the Successful and 
Unsuccessful Competitive groups on four second order f a c t o r s . 
Also presented i n these tables are the F r a t i o values f o r 
the Analyses of Variance f o r the comparisons w i t h i n and , 
between the two groups. A summary of the obtained F r a t i o s 
on the f a c t o r s i s given i n Table 3.2 i n t h i s chapter. The 
signs + and - i n d i c a t e higher or lower mean scores at 
the older age i n the w i t h i n group comparisons and f o r the 
Successful group i n the between group comparisons, 
TABES-372 
F Ratio Levels of Si g n i f i c a n c e f o r Sxvia, Anxiety, 
C o r t e r t i a and Independence Scores of Successful-and -
Unsuccessful Competitive Groups at 12, 13 and 14 Years 
nixvia Anxiety C o r t e r t i a Independence 
GC12 v SCI 3 +. NS - NS + MS - HS 
SC13 v GC14 + , 0 5 - WS + MS - MS 
SCI 2 v SCI 4 + . 0 1 - NS + MS - MS 
UC12 v UC13 + . 0 1 - No + . 0 1 + NG 
UC13 v UC14 +. PIS = MS. +. HS - . 0 1 
UC12 v UC14 + . o 0 1 - MS + . 0 1 - , 0 5 
GC12 v UC12 - MS +. MS - NS +: HS 
SCI3 v UC13 - m +. MS - NS - MS GC14 v UC14 - NS + MS - MS +. NS 
( i ) Q_ Exvia-In v i a 
Successful Competitive Group 
A continuous r i s e i n mean Sxvia l e v e l was recorded by 
the Successful Competitive group during the period of the 
study. The d i f f e r e n c e between 1 2 - 1 3 was non s i g n i f i c a n t 
between 13-14 the d i f f e r e n c e was s i g n i f i c a n t at the , 0 . 5 
l e v e l and the o v e r a l l mean increase was s i g n i f i c a n t at the 
o O l l e v e l . The analysis of the t o t a l Competitive group had 
also revealed an o v e r a l l mean gain on Exvia at t h i s l e v e l . 
Unsuccessful Competitive Group 
Like the Successful group and the t o t a l Competitive 
group the Unsuccessful group also displayed an o v e r a l l 
s i g n i f i c a n t (.01) mean gain i n Exvia. I n t h e i r case the 
mean increase between 12-13 was also s i g n i f i c a n t a t the .01 
l e v e l but t h a t between 13-14 d i d not reach significanfce. 
- -Successful v Unsuccessful- Competitive Groups 
Wo s i g n i f i c a n t d i f f e r e n c e s between mean Exvia scores 
of the two groups were recorded at any age during the study. 
I t would appear then t h a t whether or not groups of boys 
are successful i n competitive swimming they are l i k e l y t o 
become more s o c i a l l y outgoing. 
These r e s u l t s support the r e s u l t s of the M u l t i p l e 
d i s c r i m i n a n t Analyses of the two groups. There, Factors E. -
Dominance and H - Parmia = both loading high on 2nd order 
Exvia - were found to be major c o n t r i b u t o r s i n the w i t h i n 
group comparisons. Lack of s i g n i f i c a n t d i f f e r e n c e s i n mean 
Exvia scores between the groups might have been forecast 
from the r e s u l t s of the between group M u l t i p l e Discriminant 
Analyses since f a c t o r s such as A - Affectothymia, II - Parmia 
and 0 - G u i l t Proneness with high weightings on Exvia were 
c o n t r i b u t o r s to the s i g n i f i c a n t f u n c t i o n s obtained but i n 
contrary d i r e c t i o n , thus having the e f f e c t of c a n c e l l i n g each 
2,51 
other out as f a r as di f f e r e n c e s i n Exvia are concerned., 
These p a r t i c u l a r sets of r e s u l t s give weight t o the 
1 
contention of C a t t e l l and C a t t e l l t h a t i t i s necessary to 
score primary as w e l l as secondary f a c t o r s f o r a tr u e 
p i c t u r e of p e r s o n a l i t y . 
( i i ) Q^ .„ Anxiety 
Successful Competitive Group 
Like the t o t a l Competitive group the trend of the mean 
Anxiety scores was downward but noce of the d i f f e r e n c e s 
between means were s i g n i f i c a n t . 
Comparable r e s u l t s were obtained w i t h the Unsuccessful 
Competitive group w i t h no s i g n i f i c a n t d i f f e r e n c e s between 
mean scores. 
Successful v Unsuccessful Competitive Groups 
The mean score of the Successful group on Anxiety was 
s l i g h t l y higher than t h a t of the Unsuccessful group throughout 
the study but none of the d i f f e r e n c e s were s i g n i f i c a n t . 
These r e s u l t s i n d i c a t e t h a t f o r boys of t h i s age there 
i s no increase i n l e v e l of Anxiety whether they were members 
of the Successful group or of the Unsuccessful group. I n 
Chapter 2 i t had been suggested t h a t repeated association 
w i t h the pressures involved i n a competitive environment 
 
Unsuccessful Competitive Group 
C a t t e l l and C a t t e l l , Op.cit., pp.37-40. 
252 
might have e i t h e r adverse or b e n e f i c i a l e f f e c t s on Anxietj^ 
l e v e l o Furthermore i t could be hypothesised t h a t those who 
were successful could be competing i n more f i n a l s and i n 
higher l e v e l s of competition - n a t i o n a l or even i n t e r n a t i o n a l 
i n some cases and would t h e r e f o r e be subject t o increased 
pressure- S i m i l a r l y since they were successful t h e i r 
p o s i t i o n as such would be under constant t h r e a t . The r e s u l t s 
from t h i s study i n d i c a t e no detr i m e n t a l e f f e c t s on the 
Successful group i n terms of increased Anxiety nor i n c i d e n t a l l y 
on the Unsuccessful group as a c o r o l l a r y t o t h e i r lack of 
success. 
( i i i ) Qjxi ^ o r t e r t i a - Pathemia 
Successful Competitive Group 
Although the trend i n mean C o r t e r t i a scores was i n an 
upward d i r e c t i o n during the course of the study none of the 
di f f e r e n c e s between means f o r t h i s group reached s i g n i f i c a n t 
l e v e l s . I n the comparison of the t o t a l Competitive group 
on t h i s f a c t o r s i g n i f i c a n t mean gains had been shown. 
Unsuccessful Competitive Group 
There was a s i g n i f i c a n t mean gain i n C o r t e r t i a l e v e l 
f o r t h i s group between the ages of 12 and 13 years, at the 
.01 l e v e l , w i t h a s i m i l a r r e s u l t i n the o v e r a l l comparison 
between 12 and 14 years. These r e s u l t s were very comparable 
to those of the t o t a l Competitive group. 
Successful v Unsuccessful Competitive Groups 
Although the Unsuccessful group had shown a s i g n i f i c a n t 
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gain during the course of the study none ox the between 
group comparisons reached s i g n i f i c a n t l e v e l s . i'he 
comparison of t o t a l Competitive and Control groups had 
s i m i l a r l y shown no s i g n i f i c a n t d i f f e r e n c e s between the 
groups i n d i c a t i n g t h a t the competitive environment had no 
e f f e c t on a c t i v a t i o n l e v e l ( c o r t i c a l a l e r t n e s s ) . S i m i l a r l y 
the r e s u l t s of the Successful and Unsuccessful groups seem 
to i n d i c a t e the same conclusion although there i s evidence 
of a greater increase on the p a r t of the Unsuccessful group, 
the group which i s probably less i n t e n s e l y involved i n 
the competitive environment. 
( i v ) Q Independence 
Successf-u-l--Competi-ti-ve- Group — - _ _ _ _ _ 
There was a downward trend i n mean Independence score 
during the study but none of the di f f e r e n c e s between means 
reached s i g n i f i c a n t l e v e l s . 'i'he o v e r a l l non s i g n i f i c a n t 
r eduction i n scores from 12=14 matched the r e s u l t s of the 
t o t a l Competitive group. 
Unsuccessful Competitive Group 
A f t e r a small non s i g n i f i c a n t r i s e i n mean Independence 
score between 12 and 13 years there was a decrease i n 
Independence l e v e l from 13-14 years s i g n i f i c a n t at the .01 
l e v e l w i t h an o v e r a l l mean decrease between 12-14 years 
which was s i g n i f i c a n t at the .05 l e v e l . The change i n l e v e l 
of Independence displayed by t h i s group was i n the sa_Ae 
d i r e c t i o n as both the Successful and t o t a l Competitive groups 
but was more pronounced. 
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Successful v Unsuccessful Competitive Groups 
At the cor.jnencement of the study at 12 years the mean 
Independence l e v e l of the two groups was not s i g n i f i c a n t l y 
d i f f e r e n t . The d i f f e r e n c e s remained non s i g n i f i c a n t 
throughout the study. 
These r e s u l t s show the same downward trend as had 
been evidenced by the t o t a l Competitive group w i t h the most 
pronounced decreases i n mean score shown by the group 
composed of boys who were l e a s t successful during the course 
of the study. 
(v) Summary — • — 
The r e s u l t s of the comparisons of IloS.P.Q. 2nd Order 
f a c t o r s show t h a t i t i s not possible to forecast on 
p e r s o n a l i t y grounds at 12 years of age whether a competitor 
i s l i k e l y t o be successful since at t h i s age, there ifere no 
s i g n i f i c a n t d i f f e r e n c e s between mean scores of groups who 
were composed of competitors who subsequently were successful 
and unsuccessful. This r e p l i c a t e s the conclusion a r r i v e d 
at i n the analysis of t o t a l p e r s o n a l i t y p r o f i l e s by 
m u l t i p l e d i s c r i m i n a n t a n a l y s i s . 
S i m i l a r l y i t would appear t h a t there would be few 
evident d i f f e r e n c e s displayed i n the development of second 
order p e r s o n a l i t y f a c t o r s by competitors i n the two groups 
p a r t i c u l a r l y i n respect to Exvia and Anxiety. On the two 
other f a c t o r s the trends are comparable f o r both groups 
w i t h some evidence of s l i g h t l y greater gain i n C o r t e r t i a 
l e v e l and f a l l i n Independence l e v e l by the Unsuccessful 
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group. I n none of the betv/een group comparisons d i d d i f f e r e n c e s 
between mean scores reach s i g n i f i c a n t l e v e l s . Since the 
comparison of t o t a l Competitive and Control groups had 
revealed s i g n i f i c a n t d i f f e r e n c e s on c e r t a i n aspects of 
p e r s o n a l i t y during the course of the study and d i f f e r e n c e s 
between Successful and Unsuccessful Competitive groups are 
b a s i c a l l y non s i g n i f i c a n t i t f o l l o w s t h a t involvement i n 
the competitive environment i s of greater consequence i n 
e f f e c t on p e r s o n a l i t y development than i s membership of a 
successful or unsuccessful group. 
Although a d i r e c t comparison wi t h the r e s u l t s of studies 
toy tJgiTvie ahd~Tutko ( p. 105")~an~d~by—Par sons "(pTX07.t—cl~e~arly 
cannot be made w i t h the groups involved i n t h i s study i t i s 
perhaps worth r e c a l l i n g t h a t w i t h very high l e v e l performers 
no s i g n i f i c a n t d i f f e r e n c e s were found on 16PF primary and 
secondary f a c t o r s between groups who were most and l e a s t 
successful. Again w i t h high l e v e l performers Sushall (p.108) 
had found t h a t the more successful were high on - Dominance 
a h i g h l y weighted primary f a c t o r to second order Extraversion and 
low on I - H a r r i a , and Hardman (p.106) had found a group of 
Olympic SwiiGners to be s i g n i f i c a n t l y higher on Extraversion 
than a group of club swimmers. Rushall (p.81) however 
wi t h a group closer to the Successful group of t h i s study had 
found t h a t they approximated t o the norm on 16PF and 
Newman (p. 81) had not been able t o d i f f e r e n t i a t e hetween 
f a s t e r and slower Ligh School swimmers on p e r s o n a l i t y t r a i t s 
i n h i s study. Reference has already been made to the 
d i f f e r e n t f i n d i n g s on Anxiety of the present study as 
2 5 6 
compared to those reported by Hendry (p. 80). 
J.Z.P.I. Variables LSxtraversion-Introversion and Neuroticism 
Tables 6=10 and 6.11 i n the Appendix l i s t the i.iean and 
standard d e v i a t i o n raw scores f o r the Successful and 
Unsuccessful Competitive groups on the two p e r s o n a l i t y 
v a r i a b l e s measured by J.E.Pol. These tables also l i s t the 
P r a t i o values f o r the Analyses of Variance f o r the com-
parisons at 12, 13 and 14- years w i t h i n and between the groups. 
Summaries of the s i g n i f i c a n t values of the Analyses of 
Variance of v a r i a b l e s E x t r a v e r s i o n - I n t r o v e r s i o n and Neuroticism 
are presented i n t h i s chapter i n Table 3.3. I n t e r p r e t a t i o n 
of t h i s table f o l l o w s the procedure previously described f o r 
H..S.P.Q. 2nd order f a c t o r s . 
TABLK 3.3 
F Ratio Levels of S i g n i f i c a n c e f o r J . l ^ . l - . I . ISxtraversion 
and Keuroticism Scores of Successful and 
Unsuccessful Competitive Groups at 12, 15 and 14 Years 
i i x t r a v e r s i o n Neuroticism 
oC 12 
oC13 
SCI 
v SC13 
v SC14 
v SC14 
+ NS 
- m 
+ NS 
+ NS 
- NS 
= N3 
UC12 
UC13 
UC12 
v UClo 
v UC14 
v UC14 
+ .C5 
+ NS 
+ .C1 
Vi o 
05 
SC12 
SC13 
SCI 4 
v UC12 
v UC13 
v UC14 
N 
N 
No 
+ No 
-i- NS 
+ NS 
2 5 7 
( i ) ^ x t r a v e r s i o n - I n t r o v e r s i o n 
Successful Competitive Group 
I'io s i g n i f i c a n t d i f f e r e n c e s i n mean l i x t r a v o r s i o n scores 
were recorded by the Successful Competitive group during 
the course of the study. This contrasted w i t h the r e s u l t f o r 
the t o t a l Competitive group where s i g n i f i c a n t increases 
were recorded. 
Unsuccessful Competitive Group 
I n contrast to the Successful group but i n accordance 
wit h the f i n d i n g f o r the t o t a l Competitive group there was 
an o v e r a l l s i g n i f i c a n t (,C1) mean gain i n Extraversion. 
Successful v Unsuccessful Competitive Groups 
The d i f f e r e n c e between mean fist-raver s i on scores was 
non s i g n i f i c a n t at 12 years and remained so throughout the 
study. 
Like the r e s u l t s obtained w i t h K.3.P.Q. Sxvia these 
r e s u l t s suggest t h a t involvement i n the competitive environment 
i s a raore potent f a c t o r i n the development of more outgoing 
p e r s o n a l i t y c h a r a c t e r s t i c s than i s membership of a successful 
group. I f anything the successful competitors are less l i k e l y 
t o display i n c r e asing l e v e l s of ±i;xtraversion - as measured 
by J . i i . P . I . - than those competitors c l a s s i f i e d as l e a s t 
successful. There i s a c e r t a i n amount of d i f f e r e n c e i n the 
J . i i . P . I . Kxtraversion r e s u l t s compared to those of H.S.P.Q. 
iix v i a i n t h a t i n the l a t t e r both groups s i g n i f i c a n t l y 
increased t h e i r scores during the period of the study. 
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( i i ) Neuroticism 
Successful Competitive Group 
Like the t o t a l Competitive group no s i g n i f i c a n t 
d i f f e r e n c e s between mean Weuroticism scores were recorded 
by the Successful Competitive group,, 
Unsuccessful Competitive Group 
The mean Neuroticism score f o r t h i s group was s i g n i f i c a n t l y 
lower at 13 and 14 years compared v/ith the i n i t i a l l e v e l a t 
12 years. 
Successful v Unsuccessful Competitive Groups 
None of the d i f f e r e n c e s between means of the two groups 
reached s i g n i f i c a n t l e v e l s . The o v e r a l l t r e n d of the mean 
Neuroticism scores was i n a downivard d i r e c t i o n f o r both groups 
w i t h a more pronounced reduction displayed by the Unsuccessful 
group. Since the d i f f e r e n c e s between the scores of the two 
groups were non s i g n i f i c a n t and since i t was found i n the 
comparison between t o t a l Competitive v t o t a l Control groups 
t h a t the former were lower on t h i s scale i t f o l l o w s t h a t 
involvement i n the competitive environment whether as a 
successful competitor or not i s l i k e l y to r e s u l t i n a 
reducing l e v e l on the Neuroticism scale, t h i s reduction being 
p a r t i c u l a r l y marked i n the case of the Unsuccessful group -
the group who do not reach major f i n a l s and whose lack of 
success i n these terms means t h a t they are not defending an 
a t t a i n e d p o s i t i o n of success and consequently are less subject 
to t h r e a t i n t h i s respect. 
C e r t a i n l y the r e s u l t s i n t h i s study both with J . E . P . I . 
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Neur6_icisni scores and with H.S.P.Q. Anxiety scores r e f u t e s 
any argument t h a t competitive swimmers as a group at t h i s 
age and l e v e l of competition are l i k e l y t o become more 
moody anxious or prone to worry as a r e s u l t of t h e i r 
a ssociation w i t h anxiety provoking s i t u a t i o n s of the com-
p e t i t i v e environment. 
Physical Strength Development - L e f t Grip Test 
I-iean and Standard Deviation scores of the Successful 
and Unsuccessful Competitive groups on the l e f t g r i p t e s t 
are l i s t e d i n Table 6.12. Also presented i n t h i s t a b l e are 
the F r a t i o values f o r the Analyses of Variance f o r 
comparisons at 12, 13 and 14 years w i t h i n and between the 
two groups. A summary of the s i g n i f i c a n c e values of the 
obtained F r a t i o s are given below i n Table 3.4. 
TABLE 3.4 
F Ratio Levels of S i g n i f i c a n c e f o r L e f t Grip Test 
Scores of Successful Competitive and Unsuccessful 
Competitive Groups at 12, 13 and 14 Years 
SC12 v SC13 +.01 UC12 v UC13 +.01 SC12 v UC12 +.05 
SC13 v SC14 +.01 UC13 v UC14 +.01 SC13 v UC13 + NS 
SC12 v SC14 +.01 UC12 v UC14 +.01 SC14 v UC14 +.05 
Successful Competitive Group 
Like the t o t a l Competitive Group s i g n i f i c a n t (.01) mean 
increases on mean l e f t g r i p strength scores were recorded f o r 
a l l the comparisons during the study. 
Unsuccessful Competitive Group 
This group also recorded comparable gains i n strength to 
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thooe of t h e S u c c e s s f u l group, a l l d i f f e r e n c e s between weans 
b e i n g s i g n i f i c a n t (.01). 
S u c c e s s f u l v Unsuccessful C o m p e t i t i v e Groups 
U h i l s t b o t h groups had shown comparable g a i n s i n s t r e n g t h 
t h r o u g h o u t t h e s t u d y thece a l r e a d y e x i s t e d a t 12 years a 
s i g n i f i c a n t d i f f e r e n c e between t h e mean scores o f the two 
groups w i t h t h e group composed o f swimmers who were s u b s e q u e n t l y 
t o become s u c c e s s f u l h a v i n g t h e h i g h e r ir.ean s c o r e . At 13 
years t h i s d i f f e r e n c e was non s i g n i f i c a n t b u t by 14 y e a r s 
had a g a i n reached a s i g n i f i c a n t ..05 l e v e l . 
The i m p l i c a t i o n f r o n these r e s u l t s i s t h a t a boy i s more 
l i k e l y t o be s u c c e s s f u l i n c o m p e t i t i v e swimming a t these-ages -
i f he aas a h i g h l e v e l of s t r e n g t h * Other f a c t o r s such as 
s k i l l , t r a i n i n g , are o f course i m p o r t a n t , b u t these r e s u l t s 
c e r t a i n l y suggest t h a t h i g h l e v e l o f s t r e n g t h r e l a t i v e t o 
o t h e r c o m p e t i t o r s i s a c o n t r i b u t o r y f a c t o r t o success., There 
i s a d i s t i n c t p o s s i b i l i t y t h a t as C l a r k e and H a r r i s o n found 
( p . 1 3 5 ) , those boys who are p h y s i o l o g i c a l l y e a r l y m a t u r e r s 
and who have t h e a s s o c i a t e d growth s p u r t i n s t r e n g t h e a r l i e r 
t h a n t h e i r peers of t h e same c h r o n o l o g i c a l age are those who 
w i l l d i s p l a y t h i s h i g h e r l e v e l o f s t r e n g t h w i t h consequent 
advantages i n c o m p e t i t i o n s a t t h i s age range. 
The group of boys who dropped out of c o m p e t i t i o n were 
compared i n t u r n w i t h t h e S u c c e s s f u l and U n s u c c e s s f u l groups 
a t 12 y e a r s . The analyses o f t h e two l a t t e r groups had 
r e v e a l e d o n l y one s i g n i f i c a n t d i f f e r e n c e between t h e two 
3. C o m p e t i t i v e Drop Out Group 
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groups and t h a t was on the s t r e n g t h t e s t , n e v e r t h e l e s s 
s e p a r a t e a n a l y s e s were made i n t h e comparisons w i t h t h e Lrop 
Out group. 
( i ) H.S.P.O. T o t a l P e r s o n a l i t y P r o f i l e and Primary f a c t o r s 
Table 7.1 i n t h e Appendix l i s t s t h e mean and s t a n d a r d 
d e v i a t i o n s c o r e s o f t h e f o u r t e e n p r i m a r y f a c t o r s neasured by 
H.3.P.Q. f o r t h e Drop Out group a t 12 years of age. Table 7.2 
i n t h e Appendix d e t a i l s the o b t a i n e d r e s u l t s f r o m t h e 
M u l t i p l e D i s c r i m i n a n t Analyses by which comparisons of t o t a l 
p e r s o n a l i t y p r o f i l e s were made between t h e Drop Out group 
and t h e S u c c e s s f u l and Unsuccessful C o m p e t i t i v e groups. 
The r e s u l t s f r o n t theise- a nalyses r e v e a l e d n o ~ s i g n i f i c a n t ~ 
f u n c t i o n which d i s c r i m i n a t e d t h e groups a t 12 years i n d i c a t i n g 
t h a t t h e t o t a l p e r s o n a l i t y p r o f i l e , as measured by Fl.G.P.t.. , 
of the J r o p Cut group d i d n o t d i f f e r f r o m t h a t d i s p l a y e d by 
e i t h e r C u c c e s s f u l C o m p e t i t i v e or Unsu c c e s s f u l C o m p e t i t i v e 
groups a t 12 y e a r s . 
( i i ) H.S.P.Q. 2nd Order F a c t o r s 
Tables 7.3 t o 7.10 i n t h e Appendix d e t a i l mean and 
st a n d a r d d e v i a t i o n s o f 2ncL Order F a c t o r s i i x v i a , A n x i e t y , 
C o r t e r t i a and Independence, t o g e t h e r w i t h A n a l y s i s o f 
Var i a n c e F r a t i o v a l u e s f o r t h e comparisons made on these 
f a c t o r s between Drop Out and S u c c e s s f u l C o m p e t i t i v e and 
Unsuc c e s s f u l C o m p e t i t i v e groups a t 12 years o f age. 
No s i g n i f i c a n t d i f f e r e n c e s between means were r e c o r d e d 
on any of the comparisons made t h u s i n d i c a t i n g t h a t , l i k e 
t h e t o t a l p e r s o n a l i t y p r o f i l e , d i f f e r e n c e s c o u l d n o t be 
d i s c e r n e d between t h e groups on any o f these p e r s o n a l i t y f a c t o r s . 
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( i i i ) J.E.P.I. V a r i a b l e s E x t r a v e r s i o n - I n t r o v e r s i o n and 
Bie u r o t i e i s m 
Tables 7.11 t o 7.14 i n t h e Appendix d e t a i l means and 
st a n d a r d d e v i a t i o n s o f E x t r a v e r s i o n and o f N e u r o t i c i s r a 
t o g e t h e r w i t h A n a l y s i s of Vari a n c e F r a t i o v a l u e s f o r t h e 
comparisons made on these f a c t o r s between Drop Out and Success-
f u l C o m p e t i t i v e and Unsuccessful C o m p e t i t i v e groups a t 12 
years of age. 
L i k e t h e analyses of the H.S.P.Q. Exwia and A n x i e t y 
r e s u l t s no s i g n i f i c a n t d i f f e r e n c e s were found between t h e 
means of Ext r a v e f c s i o n and N e u r o t i c i s m f o r any o f t h e com-
p a r i s o n s made. These r e s u l t s s i m i l a r l y i n d i c a t e d t h a t a t 
12 years t h e boys who sub s e q u e n t l y dropped out o f c o m p e t i t i o n 
d i d n o t d i f f e r on t h e h i g h e r o r d e r p e r s o n a l i t y v a r i a b l e s 
measured by J.3. P . I . 
Summary 
The r e s u l t s f r o m t h e m u l t i v a r i a t e a n a l y s i s o f t o t a l 
p e r s o n a l i t y p r o f i l e and from t h e u n i v a r i a t e a nalyses of 
h i g h e r o r d e r f a c t o r s b o t h as measured by H.S.P.Q. and J.E.P.I, 
d i d n o t r e v e a l any s i g n i f i c a n t d i f f e r e n c e s between t h e Drop 
Out group and e i t h e r S u c c e s s f u l or Unsuccessful C o m p e t i t i v e 
groups. The i m p l i c a t i o n i s t h a t i t i s n o t p o s s i b l e t o 
d i f f e r e n t i a t e on p e r s o n a l i t y a s p e c t s as used i n t h i s s t u d y , 
those boys a t 12 years of age who w i l l n o t remain i n 
c o m p e t i t i o n f r o m those boys who w i l l remain i n c o m p e t i t i o n 
and become s u c c e s s f u l and from those boys who w i l l remain i n 
c o m p e t i t i o n y e t n o t achieve success. 
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P h y s i c a l S t r e n g t h Development - L e f t G r i p Teat 
Hean and s t a n d a r d d e v i a t i o n s o f t h e l e f t g r i p t e s t 
t o g e t h e r w i t h A n a l y s i s of Var i a n c e P r a t i o v a l u e s f o r t h e 
comparison between Drop Out and S u c c e s s f u l C o m p e t i t i v e and 
Unsuccessful C o m p e t i t i v e groups a t 12 ye a r s of age are 
p r e s e n t e d i n Tables 7.115 t o 7.16 i n t h e Appendix. 
w i t h t h e mean score o f t h e Drop Out group l y i n g 
a p p r o x i m a t e l y h a l f way between those o f t h e two c o m p e t i t i v e 
groups n e i t h e r of t h e two F r a t i o s were s i g n i f i c a n t , 
i n d i c a t i n g t h a t a t 12 years of age t h e Drop Out group was 
not s i g n i f i c a n t l y d i f f e r e n t on s t r e n g t h as measured by t h e 
l e f t g r i p t e s t f r o m e i t h e r t h e S u c c e s s f u l or Unsuccessful 
C o m p e t i t i v e groups. Lack o f s t r e n g t h was n o t t h e r e f o r e a 
f a c t o r which c o u l d be c o n s i d e r e d i n d e t e r m i n i n g t h e reason 
f o r non co n t i n u a n c e i n c o m p e t i t i o n . 
4. Comparison ox R e s u l t s f r o m ii.G.P.Q. ( C a t t e l l ) and J.B.P.I. 
I n Chapter 3 a comparison was made of t h e approach t o 
p e r s o n a l i t y measurement of C a t t e l l and o f liysenck. I n vi e w 
o f t h e d i s c u s s i o n t h e r e and s i n c e i n v e n t o r i e s f r o m b o t h 
sources were used i n t h i s s t u d y , b o t h o f which i n c l u d e d 
measures o f t h e b e t t e r known h i g h e r o r d e r p e r s o n a l i t y 
f a c t o r s ( E x v i a and A n x i e t y i n C a t t e l l ' s t erms, E x t r a v e r s i o n 
and N e u r o t i c i s m i n Eysenckian t e r m i n o l o g y ) i t was decided 
t h a t i t would be u s e f u l t o make a comparison o f t h e 
r e s p e c t i v e r e s u l t s o b t a i n e d on these v a r i a b l e s i n t h i s 
s t u d y . 
sx 
senc (E, k ) 
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P r o d u c t moment c o r r e l a t i o n s were c a l c u l a t e d between 
C a t t e l l E x v i a and Eysenck E x t r a v e r s i o n and between C a t t e l l 
A n x i e t y and EysencLi K e u r o t i c i s m scores o f t h e t o t a l 
C o m p e t i t i v e and C o n t r o l groups, s e p a r a t e l y , a t each age 
t e s t e d , 12, 13 and 14 y e a r s . The r e s u l t s o f these c a l c u l a t i o n s 
are p r e s e n t e d below i n Table 4.1. 
TABLE 4.1 
ProductJ^oment C o r r e l a t i o n s beti^een C a t t e l l E x v i a and Bysenck 
E x t r a v e r s i o n and between C a t t e l l J U i x i e t y and Eysenck I j e u r o t i c i s m 
f o r T o t a l C o m p e t i t i v e and C o n t r o l Groups a t 12, 13 and 14 Years 
Group 
Q12 
o x v i a and r 
_C.128_ 
E x t r a v e r s i o n 
P 
N.LS. 
A n x i e t y r J 
0 . 2 7 7 
and N e u r o t i c i s m 
P 
= C1 
C13 0.36C .01 0.4C5 .01 
C14 L . 29b .01 0.380 .01 
M12 0.176 W.S.. 0.262 .01 
Nib 0.198 .05 0.410 .01 
i l l 4 C.3I8 .01 0.577 .01 
With 104 d f a c o r r e l a t i o n o f 0.191 was r e q u i r e d f o r 
s i g n i f i c a n c e a t t h e .05 l e v e l and 0.249 f o r s i g n i f i c a n c e a t 
th e .01 l e v e l . 
A l l t h e c o r r e l a t i o n s were p o s i t i v e and a l l those betv/een 
A n x i e t y and N e u r o t i c i s i a were s i g n i f i c a n t a t t h e .01 l e v e l . 
Three of t h e c o r r e l a t i o n s betv/een E x v i a and E x t r a v e r s i o n 
were s i g n i f i c a n t a t t h e .01 l e v e l , one a t .05 and two 
c o r r e l a t i o n s d i d n o t reach s i g n i f i c a n c e . I n view o f t h e 
d i s c u s s i o n i n Chapter 3 t h e f i n d i n g o f h i g h e r c o r r e l a t i o n s 
f o r A n x i e t y - N e u r o t i c i s t B than f o r E x v i a - E x t r a v e r s i o n was 
somewhat s u r p r i s i n g . 
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D u r i n g t h e analyses d i s c u s s e d e a r l i e r i n t h i s p r e s e n t 
c h a p t e r t h e r e had been a g e n e r a l l y good treasure of agreement 
i n t h e group t r e n d s found on i i x v i a and i - j x t r a v e r s i o n and on 
A n x i e t y and N e u r o t i c i s i n . A summary o f those t r e n d s f o r t h e 
t o t a l C o m p e t i t i v e and C o n t r o l groups i s p r e s e n t e d belov/ i n 
Table 4.2 
TABL2 4.2 
Summary o f Trends on l i x v i a and . i i x t r a v e r s i o n and on A n x i e t y 
and N e u r o t i c i s m f o r T o t a l C o m p e t i t i v e and C o n t r o l 
Groups a t 12, 13 and 14 Years 
Hbcvia i i x t r a v e r s i o n A n x i e t y N e u r o t i c 
C12 V CI 3 + .01 + .05 - NS. - NS. 
CI 3 V C14 + .01 + .05 - NS = NS 
C12 V CI 4 +. 01 + .01 - NS" " -~NS~ 
N12 V BJ13 + NS + NS + .05 + NS 
N.13. V N14 . +. NS + NS + NS --NS. 
N12 V N14 + .01 + NS + .05 +, N& 
C12 V N12 +.. 05 + NS = .01 -.05 
C13 V M13 + .01 + .05 -.01 = .05 
C14 V N14 + .01 + .01 -.01 -.01 
P e r u s a l o f Table 4.2 r e v e a l s a marked s i m i l a r i t y o f 
p a t t e r n i n t h e two comparisons. I n o n l y one case i s t h e r e 
a d i f f e r e n c e i n t r e n d (mean scores moving i n t h e same 
d i r e c t i o n ) . T h i s was f o r t h e C o n t r o l group between 13 and 
14. The d i f f e r e n c e i n f a c t was v e r y s m a l l a r i s e o f »07 
n s t e n score on A n x i e t y as opposed t o a f a l l of 0.21 i n 
N e u r o t i c i s m raw s c o r e . 
The second f e a t u r e r e v e a l e d i n Table 4.2 i s t h a t t h e 
C a t t e l l s c a l e s i n s e v e r a l cases d i s p l a y s i g n i f i c a n t d i f f e r e n c e s 
w h i l s t t h e Sysenckian s c a l e s do n o t , or s i g n i f i c a n c e a t .01 
as compared w i t h .05 on the iSysenck v a r i a b l e s . T h i s may w e l l 
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be due t o t h e n a t u r e of the r e s p e c t i v e i n v e n t o r i e s w i t h 
t h a t of C a t t e l l h a v i n g many more q u e s t i o n s r e l a t e d t o t h e 
h i g h e r o r d e r f a c t o r s b e i n g compared here t h a n i s t h e case 
w i t h t h e Eysenck i n v e n t o r y - S i m i l a r l y t h e s c o r i n g on t h e 
C a t t e l l s c a l e i s more complex. An argument c o u l d be p u t 
f o r w a r d on these l i n e s t h a t t h e C a t t e l l i n v e n t o r y i s more 
d i s c r i m i n a t i n g . I f d i f f e r e n c e s between groups do e x i s t 
on a v a r i a b l e t h e n h i g h e r l e v e l s of s i g n i f i c a n c e m i g h t be 
expected when t h i s i n v e n t o r y i s used than would be t h e 
case when u s i n g a s h o r t e r f o r m of t e s t . 
A more l i k e l y reason f o r t h e o b t a i n e d c o r r e l a t i o n s n o t 
b e i n g h i g h e r than t h e y are i s t h a t w h i l s t t h e v a r i a b l e s 
measured by t h e two t e s t s are s i m i l a r t h e y a r e n o t i d e n t i c a l . 
T h i s may be p a r t i c u l a r l y so i n t h e case of t h e E x v i a - E x t r a v e r s i o n 
v a r i a b l e s . EyoencE*. and Eysenck"'' have commented on t h e 
d i f f e r e n c e s between the American c o n c e p t i o n of e x t r a v e r s i o n 
w i t h i t s emphasis on s o c i a b i l i t y and ease i n i n t e r p e r s o n a l 
r e l a t i o n s and t h e European c o n c e p t i o n o f e x t r a v e r s i o n w i t h i t s 
emphasis on i m p u l s i v e n e s s and weak super ego c o n t r o l s and 
have p o i n t e d out d i f f e r e n c e s which c o u l d occur i f q u e s t i o n n a i r e s 
c o n t a i n e d more s o c i a b i l i t y t h a n i m p u l s i v e n e s s q u e s t i o n s or 
v i c e v e r s a . (A check on J.Li.P.I. r e v e a l e d a p p r o x i m a t e l y a 
425o l o a d i n g on s o c i a b i l i t y i t e m s on t h e E x t r a v e r s i o n s c a l e . ) 
2 
C a t t e l l and C a t t e l l i n f a c t s t a t e t h a t t h e n a t u r e of t h e i r 
E x v i a - I n v i a does d i f f e r f r o m t h e Eysenck concept of E x t r a v e r o i o n 
H.J.Eysenck and S.B.Eysenck, P e r s o n a l i t y S t r u c t u r e and 
Measurement', London, Routledge and Kegan F a u l , 1969, p.142-148. 
C a t t e l l and C a t t e l l , C p . c i t p. 38 
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w i t h t h e former p l a c i n g emphasis on s o c i a l i n t e r a c t i o n . 
S i m i l a r l y t h e y s t a t e t h a t t h e i r A n x i e t y i s n o t synonymous 
w i t h f j e u r o t i c i s m . ^  
The c o n c l u s i o n must be t h e n t h a t w h i l s t t h e v a r i a b l e s 
a r e s i m i l a r i n n a t u r e and v e r y comparable r e s u l t s were 
o b t a i n e d on them i n t h i s s t u d y , t h e y are n o t i d e n t i c a l and 
t h e d i f f e r e n c e s i n concept b e h i n d them, r e f l e c t e d i n t h e 
q u e s t i o n n a i r e s themselves, are t h e l i k e l y reason f o r t h e 
computed c o r r e l a t i o n s between t h e v a r i a b l e s n o t b e i n g h i g h e r 
t h a n they were. 
L o c . c i t . 
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CHAPTER V 
SUMMARY AMD CONCLDOIONS 
The o b j e c t of t h i s s tudy was t o i n v e s t i g a t e t h e p o s s i b l e 
i n f l u e n c e s on the p e r s o n a l i t y development of boys age 12-14 
t h r o u g h r e g u l a r p a r t i c i p a t i o n i n i n d i v i d u a l c o m p e t i t i v e s p o r t . 
The s t u d y was undertaken because of t h e l a c k o f any c o n c l u s i v e 
r e s e a r c h evidence based on l o n g i t u d i n a l s t u d i e s on boys of 
t h i s age range and because of an observed i n c r e a s e i n h i g h l y 
o r g a n i s e d c o m p e t i t i v e s p o r t a t t h i s age i n r e c e n t y e a r s . 
The r e s e a r c h e r had observed t h e c o m p e t i t i v e n a t u r e o f sc h o o l 
age s p o r t i n t h e U n i t e d S t a t e s and f o l l o w e d the on g o i n g debate 
t h e r e r e g a r d i n g the d e s i r a b i l i t y of h i g h l y c o m p e t i t i v e s p o r t 
a t c o m p a r a t i v e l y e a r l y ages. The s i t u a t i o n i n B r i t a i n a l t h o u g h 
by no means so h i g h l y developed as i n the U n i t e d S t a t e s was 
f o l l o w i n g t h e same t r e n d . I n p a r t i c u l a r t h e commencement o f 
th e n a t i o n a l l y o r g a n i s e d Age Group Swimming Championships i n 
1966 c l o s e l y resembled a c o m p e t i t i v e s t r u c t u r e which had 
been i n e x i s t e n c e i n t h e U n i t e d S t a t e s , and i n c e r t a i n o t h e r 
c o u n t r i e s f o r some y e a r s . I t seemed v e r y p r o b a b l e t h e r e f o r e 
t h a t comparable debate r e g a r d i n g t h e e f f e c t s o f i n v o l v e m e n t 
i n such a c o m p e t i t i v e environment would be l i k e l y t o f o l l o w , 
and t o some e x t e n t t h i s has proved t o be t h e case. T h i s 
s t u d y was t h e r e f o r e designed t o be an a t t e m p t t o p r o v i d e some 
o b j e c t i v e evidence on t h e t o p i c . 
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I n a d d i t i o n t o t h e main area of st u d y i n v e s t i g a t i o n 
was a l s o nade of t h e r e l a t i v e p e r s o n a l i t y development o f 
those boys i n the c o m p e t i t i v e environment who were c o n s i d e r e d 
t o be s u c c e s s f u l and those who d i d not achieve success. A 
t h i r d area o f st u d y e n q u i r e d i n t o whether those boys who 
dropped out of t h e c o m p e t i t i v e scene d i f f e r e d i n terms o f 
p e r s o n a l i t y v a r i a b l e s t o those who c o n t i n u e d i n c o m p e t i t i o n . 
F i n a l l y a comparison was made between the r e s u l t s o b t a i n e d i n 
th e s t u d y f r o m t h e two p e r s o n a l i t y i n v e n t o r i e s used. 
Comparisons were made w i t h t h e r e s u l t s f r o m p r e v i o u s 
s t u d i e s b o t h of c o m p e t i t o r s i n i n d i v i d u a l s p o r t s and i n team 
s p o r t s w i t h r e g a r d t o t h e p e r s o n a l i t y o f the p a r t i c i p a n t s , 
b o t h a t scho o l age and a t a d u l t l e v e l . However t h e m a i n l y 
c r o s s s e c t i o n a l n a t u r e , m u l t i p l i c i t y o f d e s i g n and measuring 
i n s t r u m e n t s and t h e emphasis on a d u l t s u b j e c t s o f p r e v i o u s 
s t u d i e s meant t h a t d i r e c t coi.spt4.risons were h o t always s t r i c t l y 
r e l e v a n t t o t h i s p r e s e n t s t u d y . 
Summary of E x p e r i m e n t a l Procedures 
The s u b j e c t s o f t h i s s t u d y comprised 1C6 boys who were 
members of 23 swimming c l u b s t h r o u g h o u t t h e c o u n t i e s o f 
Northumberland, Durham and Y o r k s h i r e and who were r e g u l a r 
c o m p e t i t o r s i n t h e Age Group Swimming Programme a t 12 y e a r s , 
13 y e a r s and 14 ye a r s o f age. These c o m p e t i t i v e boys were 
each matched w i t h a boy, who w h i l s t t a k i n g p a r t i n t h e normal 
p h y s i c a l e d u c a t i o n programme i n h i s s c h o o l was not a c o m p e t i t o r 
i n i n d i v i d u a l s p o r t s e i t h e r f o r h i s school or o u t s i d e c l u b s . 
The boys i n the c o n t r o l group were drawn f r o m e i g h t s c h o o l s 
i n t h e same g e o g r a p h i c a l area - t h e N.E. o f England. The 
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boyu v;ei-e . .utchod i n tei\.i£) o f c h r o n o l o g i c a l . ei:.tal afje, 
o o c i a l Lacl^rouncl i a t e r n s of s o c i o economic c l a s s , g e o g r a p h i c a l 
l o c a t i o n aud t y p e of e d u c a t i o n a l coerce b e i n g f o l l o w e d , anc 
on p h y s i c a l s t a t u s - a f o u r i t c n s t r e n g t h b a t t e r y . 
The t h e o r e t i c a l base of p e r s o n a l i t y f o l l o w e d i n t h i n 
s t u d y was one which r e c o g n i s e d the e x i s t e n c e o f source t r a i t s . 
P e r s o n a l i t y was measured by u s i n g two p e r s o n a l i t y i n v e n t o r i e s 
t h e a c c e p t a b i l i t y o f which ..was w e l l e s t a b l i s h e d i n p r e v i o u s 
r e s e a r c h . These were C a t t e l l ' s h i g h School P e r s o n a l i t y 
Q u e s t i o n n a i r e which measures 14 p r i m a r y p e r s o n a l i t y f a c t o r s 
and f o u r second o r d e r f a c t o r s and t h e J u n i o r Lyoencli P e r s o n a l i t y 
C n e s t i o n n a i r e which ; leacureo two h i g h e r o r d e r p e r s o n a l i t y 
v a r i a b l e s somewhat coi-inarable t o two of t h e f o u r second o r d e r 
f a c t o r s measured by the h'.b.P.'d. and which i n c l u d e s a l i e 
s c a l e which was used t o e l i m i n a t e u n r e l i a b l e s u b j e c t s . 
L c o n t i n u i n g chec!: on t h e development o f s t r e n g t h o f 
s u b j e c t s i n the two groups was oade by t e s t i n g a m i u a l l y l o f t 
g r i p s t r e n g t h on a ir.cnnoneter. 
The r e s e a r c h was c a r e f u l l y c a r r i e d out under non s t r e s s f u l 
c o n d i t i o n s f o l l o w i n g procedures d e s c r i b e d i n Chapter 3 and i n 
t h e Appendix, each boy, except those i n t h e brop Cut group, 
b e i n g t e s t e d a t 12, I'd and 14 y ears of age as d e f i n e d i n t h i s s t u d y . 
The o b t a i n e d r e s u l t s were s c o r e d , w e i g h t e d i n the case o f 
t h e E.D.P.Q. 2nd o r d e r f a c t o r s , and s t a t i s t i c a l l y a nalysed. 
The a n a l y s i s o f t o t a l p e r s o n a l i t y p r o f i l e s and p r i m a r y 
p e r s o n a l i t y f a c t o r s ueasured by E.o.P.C* f o l l o w e d a m u l t i v a r i a t e 
procedure the u n l t i p l e d i s c r i m i n a n t analyses b e i n g processed 
on t n e U n i v e r s i t y of Durban: IBiJ 36C/67 Computer operated by 
s t a f f of t h e computer u n i t . K.S.P.<». 2nd o r d e r f a c t o r s , 
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J.E.P.I, v a r i a b l e s and t h e s t r e n g t h t e s t scores were analysed 
by u n i v a r i a t e p r o c e d u r e s , analyses of v a r i a n c e . These were 
processed on t h e St.Luke's C o l l e g e , i i x e t e r , O l i v e t t i 
Programna IQI computer o p e r a t e d by t h e r e s e a r c h e r . 
The comparisons made were a l l of i n t e r group n a t u r e as 
d e s c r i b e d i n Chapter 3. However s i n c e such comparisons 
i n e v i t a b l y mask t h e r e s u l t s o f i n d i v i d u a l s , analyses were a l s o 
made on t h e h i g h e r o r d e r f a c t o r s o f s m a l l e r sub groups com-
posed o f those s u b j e c t s , b o t h c o m p e t i t i v e and c o n t r o l , who 
i n i t i a l l y a t t h e age o f 12 y e a r s were more extreme, e i t h e r 
h i g h or low, on a f a c t o r . 
StunEaa-r-y- o f I-iajor-F-iftd-ings - -
The major f i n d i n g s f o r each o f t h e f o u r s e c t i o n s o f t h e 
st u d y are summarised below. D e t a i l e d r e s u l t s and d i s c u s s i o n 
have been p r e s e n t e d i n Chapter 4 and i n t h e Appendix. The 
t e r m s i g n i f i c a n c e a g a i n r e f e r s t o t h e .05 l e v e l w i t h h i g h e r 
v a l u e s i n d i c a t e d i n b r a c k e t s . 
JL. C o m p e t i t i v e Group v C o n t r o l Group 
The sutnmarised r e s u l t s r e f e r t o the t o t a l (T) C o m p e t i t i v e 
and C o n t r o l groups. 
1. T o t a l P e r s o n a l i t y P r o f i l e 
( i ) The p e r s o n a l i t y p r o f i l e o f t h e C o m p e t i t i v e group itfas 
n o t s i g n i f i c a n t l y d i f f e r e n t a t 13 years t o what i t had 
been a t 12 y e a r s . There was a s i g n i f i c a n t change a t 
14 years as compared t o 13 ye a r s and f o r t h e o v e r a l l 
p e r i o d f r o m 12 ye a r s t o 14 ye a r s t h e r e was a s i g n i f i c a n t 
(.01) d i f f e r e n c e . 
M 1 x 
S a t .^ 2-05^ p a r a^ra^W 3 
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R e c u r r i n g p r i m a r y f a c t o r s which c o n t r i b u t e d most 
t o t h e s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n i n d i c a t e d 
t h a t t h e C o m p e t i t i v e group became more o u t g o i n g , 
e m o t i o n a l l y s t a b l e , a s s e r t i v e , and c o n s c i e n t i o u s , 
g e n e r a l l y b r i g h t e r and l e s s e x c i t a b l e and apprehensive. 
( i i ) The p e r s o n a l i t y p r o f i l e o f t h e C o n t r o l group o n l y 
r e v e a l e d a s i g n i f i c a n t (.01) change betv/een t h e ages 
of 12 and 14 y e a r s . P r i n a r y f a c t o r s w i t h h i g h w e i g h t i n g 
on t h i s s i g n i f i c a n t d i s c r i m i n a n t f u n c t i o n i n d i c a t e d t h a t 
l i k e t h e C o m p e t i t i v e group t h e C o n t r o l group a l s o became 
more o u t g o i n g , a s s e r t i v e and g e n e r a l l y b r i g h t e r . They 
were a l s o wore group dependent and l e s s c o n t r o l l e d . 
( i i i ) At 12 y e a r s t h e r e was no s i g n i f i c a n t d i f f e r e n c e betv/een 
the p e r s o n a l i t y p r o f i l e s o f t h e two groups. At 13 y e a r s 
and a t 14 y e a r s t h e p r o f i l e s were s i g n i f i c a n t l y (.CI) 
d i f f e r e n t . Prii-.iax'y f a c t o r s c o n t r i b u t i n g most t o cue 
s i g n i f i c a n t f u n c t i o n i n d i c a t e d t h a t t h e C o m p e t i t i v e 
group d i s p l a y e d g r e a t e r e m o t i o n a l s t a b i l i t y and were 
i:.ore a s s e r t i v e and c o n t r o l l e d and l e s s e x c i t a b l e , 
apprehensive and tense t h a n t h e C o n t r o l group. 
2. E x v i a - i n v i a 
The comparisons made of E x v i a scores showed t h a t the 
C o m p e t i t i v e group s i g n i f i c a n t l y (.01) i n c r e a s e d t h e i r score 
betv/een 12-13 y e a r s , 13-14 y e a r s and o v e r a l l 12-14 y e a r s . 
The G o n t r o l group showed a s i g n i f i c a n t (.C 3l) g a i n i n t h e 
o v e r a l l p e r i o d 12-14 y e a r s . At 12 years t h e C o m p e t i t i v e group 
were a l r e a d y s i g n i f i c a n t l y h i g h e r on E x v i a t h a n were t h e 
C o n t r o l group and t h e l e v e l o f s i g n i f i c a n c e i n c r e a s e d t o .01 
a t 13 and a t 14 y e a r s . 
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Those boys b o t h C o m p e t i t i v e and C o n t r o l who were 
a l r e a d y h i g h on t h e L'xvia s c a l e a t 12 y e a r s d i d n o t change 
s i g n i f i c a n t l y d u r i n g t h e p e r i o d o f t h e s t u d y . L f t h e groups 
o f boys who were i n i t i a l l y low on t h e 12:cvia s c a l e o n l y t h e 
C o m p e t i t i v e group showed a s i g n i f i c a n t (.CI) g a i n . 
3„ A n x i e t y 
The l e v e l o f A n x i e t y score o f t h e C o m p e t i t i v e group 
d i d n o t change s i g n i f i c a n t l y d u r i n g the s t u d y . That o f t h e 
C o n t r o l group showed an o v e r a l l s i g n i f i c a n t g a i n . The 
d i f f e r e n c e between t h e two groups s i g n i f i c a n t a t t h e .01 
l e v e l a t 12 y e a r s remained a t t h i s l e v e l a t 13 years and a t 
14 ye&ps-r • • • 
The C o a i p e t i t i v e group who i n i t i a l l y s cored h i g h on t h e 
A n x i e t y scale r a t 12 years" showed~a " s i g n i f i c a n t (.£'!). r e d u c t i o n 7 
d u r i n g t h e s t u d y . I n c o n t r a s t t h e h i g h s c o r i n g C o n t r o l group 
a i d n o t show s i g n i f i c a n t changes. The i n i t i a l low s c o r i n g 
groups on A n x i e t y b o t h C o m p e t i t i v e and C o n t r o l , b o t h 
s i g n i f i c a n t l y (.01) i n c r e a s e d t h e i r scores between 12 and 
14 y e a r s . 
4. C o r t e r t i a - P a t h e m i a 
Both C o m p e t i t i v e and C o n t r o l groups showed a s i g n i f i c a n t 
(.01) g a i n i n C o r t e r t i a between 12 and 14 y e a r s . There were 
no s i g n i f i c a n t d i f f e r e n c e s between the groups a t e i t h e r 12, 
13 or 14 y e a r s . 
The extreme s c o r i n g groups b o t h C o m p e t i t i v e and C o n t r o l 
b o t h r e v e a l e d a t r e n d f o r scores t o move c l o s e r t o t h e mean 
of t h e T o t a l groups - t h e i n i t i a l h i g h s c o r i n g groups showing 
s i g n i f i c a n t r e d u c t i o n s , .05 f o r t h e C o m p e t i t i v e group and 
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.01 f o r t h e C o n t r o l group, i n i t i a l low s c o r i n g groups b o t h 
showed s i g n i f i c a n t (.01) g a i n s . 
5. Independence 
There was no s i g n i f i c a n t change i n l e v e l o f Independence 
o f t h e C o m p e t i t i v e group. I n c o n t r a s t t h a t o f t h e C o n t r o l 
group showed a s i g n i f i c a n t g a i n between 12 and 14 y e a r s . The 
C o n t r o l group were s i g n i f i c a n t l y h i g h e r a t 12 years and t h e 
l e v e l i n c r e a s e d t o =01 a t b o t h 13 and 14 y e a r s . 
The i n i t i a l l y high s c o r i n g C o m p e t i t i v e group showed a 
s i g n i f i c a n t (.01) r e d u c t i o n i n l e v e l o f Independence w h i l s t 
t h e h i g h s c o r i n g C o n t r o l group d i d n o t change s i g n i f i c a n t l y . 
Bot/h Tnitial±y low seoTing groups showed^sirgnifrcanir^gains" -
.05 f o r t h e C o m p e t i t i v e group and .01 f o r t h e C o n t r o l group. 
6. E x t r a v e r s i o n (.J.B.P.I.) 
The C o m p e t i t i v e group showed a s i g n i f i c a n t (.01) g a i n i n 
E x t r a v e r s i o n w h i l s t t h e C o n t r o l group did n o t change s i g n i f i c a n t l y 
There was n o t a s i g n i f i c a n t d i f f e r e n c e between the two groups 
a t 12 years b u t a t 13 years t h e C o m p e t i t i v e group were 
s i g n i f i c a n t l y h i g h e r and the l e v e l of s i g n i f i c a n c e had i n c r e a s e d 
t o .01 a t 14 y e a r s . 
Both C o m p e t i t i v e and C o n t r o l groups c l a s s i f i e d as being-
i n i t i a l l y h i g h on b o t h E x t r a v e r s i o n and on N e u r o t i c i s m d i d 
n o t show s i g n i f i c a n t changes on l i x t r a v e r s i o n . Of t h e two 
groups i n i t i a l l y h i g h on E x t r a v e r s i o n and low on N e u r o t i c i s i a 
t h e C o m p e t i t i v e group o n l y showed a s i g n i f i c a n t r i s e on 
E x t r a v e r s i o n . 
I n c o n t r a s t comparison o f t h e groups i n i t i a l l y low on 
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E x t r a v e r s i o n and h i g h on N e u r o t i c i s n t h e C o n t r o l group o n l y 
showed a s i g n i f i c a n t g a i n on E x t r a v e r s i o n . 
7. N e u r o t i c i s m 
Mo s i g n i f i c a n t d i f f e r e n c e s were r e c o r d e d betv/een l e v e l s 
o f H e u r o t i c i s m f o r e i t h e r C o m p e t i t i v e or C o n t r o l groups. At 
12 y e a r s t h e C o m p e t i t i v e group were s i g n i f i c a n t l y lower t h a n 
t h e C o n t r o l group. T h i s was a l s o t h e case a t IS years and 
a t 14 y e a r s the d i f f e r e n c e v/as a t t h e .CI l e v e l . 
Of t h e two groups i n i t i a l l y h i g h on b o t h U e u r o t i c i s m 
and on E x t r a v e r s i o n o n l y t h e C o m p e t i t i v e group showed a 
s i g n i f i c a n t r e d u c t i o n i n l e v e l o f N e u r o t i c i s m . N e i t h e r group 
i n i t i a l l y h i g h on fteuroticism and low on E x t r a v e r c i o n showed 
any s i g n i f i c a n t cliange on K e u r o t i c i s m . S i m i l a r g a i n s i n 
N e u r o t i c i s m were r e c o r d e d by t h e groups i n i t i a l l y low on 
N e u r o t i c i s m and h i g h on E x t r a v e r s i o n .05 f o r t h e C o n t r o l group 
and t h e C o m p e t i t i v e group almost r e a c h i n g t h a t l e v e l . 
8. P h y s i c a l Development - L e f t G r i p Test 
Both C o m p e t i t i v e and C o n t r o l groups showed s i g n i f i c a n t 
(.01) g a i n s i n s t r e n g t h . The d i f f e r e n c e s between t h e groups 
v/as s i g n i f i c a n t a t 12 years and t h i s l e v e l i n c r e a s e d t o .01 
a t 14 years w i t h h i g h e r mean sco r e s r e c o r d e d by t h e C o m p e t i t i v e 
group. The l e v e l of scores t h r o u g h o u t however remained w i t h i n 
t h e 1(1% d i f f e r e n c e w i t h i n which the groups were o r i g i n a l l y 
c o n s i d e r e d t o be matched. 
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B. Successful v Unsuccessful Competitive Groups 
1. Total P e r s o n a l i t y P r o f i l e 
( i ) The p e r s o n a l i t y p r o f i l e of the Successful Competitive 
group was s i g n i f i c a n t l y d i f f e r e n t at 14 years to the p r o f i l e 
a t 12 years. Primary f a c t o r s which c o n t r i b u t e d most to the 
s i g n i f i c a n t f u n c t i o n i n d i c a t e d t h a t t h i s group becaxe more 
a s s e r t i v e and conscientious, generally b r i g h t e r and less 
excitable.. 
( i i ) The p e r s o n a l i t y p r o f i l e of the Unsuccessful group also 
showed a s i g n i f i c a n t change at 14 years as compared t o t h a t 
at 12 years. Primary f a c t o r s w i t h high weightings on the 
s i g n i f i c a n t f u n c t i o n i n d i c a t e d t h a t the Unsuccessful-group 
became more s o c i a l l y bold, less e x c i t a b l e and apprehensive 
and developed roore l i k i n g f o r group a c t i o n . 
( i i i ) The p r o f i l e s o f the Successful and Unsuccessful groups 
were not s i g n i f i c a n t l y d i f f e r e n t at 12 years but at 13 years 
and at 14 years a s i g n i f i c a n t d i f f e r e n c e was revealed. 
Primary f a c t o r s w i t h highest c o n t r i b u t i o n s to the s i g n i f i c a n t 
f u n c t i o n i n d i c a t e d t h a t by the end of the study the Successful 
group were more outgoing, conscientious and i n d i v i d u a l i s t i c 
but were not as emotionally stable and were more apprehensive 
i n comparison to the Unsuccessful group» 
2. Exvia-Invia 
Both the Successful and the Unsuccessful Competitive 
groups showed s i g n i f i c a n t l y (.01) increased l e v e l s of Lixvia. 
None of the conrparisons between the groups were s i g n i f i c a n t . 
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3. Anxiety 
Neither the Successful nor the Unsuccessful Competitive 
groups showed any s i g n i f i c a n t change i n l e v e l of Am^iety 
and thece were no s i g n i f i c a n t d i f f e r e n c e s between the groups. 
4. portertia-l?athemia 
The Successful group d i d not record any s i g n i f i c a n t 
change i n C o r t e r t i a . The Unsuccessful group s i g n i f i c a n t l y 
(.01) increased t h e i r l e v e l of C o r t c r i i a . There were 
however no s i g n i f i c a n t d i f f e r e n c e s recorded between the 
groups throughout the study. 
5. Independence 
The Successful Competitive group d i d not record a 
s i g n i f i c a n t change i n Independence. The l e v e l of Independence 
of the Unsuccessful group showed a s i g n i f i c a n t drop but 
throughout the tstudy none of the d i f f e r e n c e s between the tv/o 
groups reached s i g n i f i c a n t l e v e l s . 
6. Bxtraversion CJ.IA.P.I.) 
The l e v e l of Extraversipn recorded by the Successful 
group d i d not change s i g n i f i c a n t l y during the study. That 
of the Unsuccessful group showed a s i g n i f i c a n t .01 gain. 
However none of the between group d i f f e r e n c e s reached s i g n i f i c a n t 
l e v e l s . 
7. Neuroticiom 
The l e v e l of Weuroticisn recorded by the Successful 
group d i d not change s i g n i f i c a n t l y during the study. A 
s i g n i f i c a n t r eduction i n Weuroticism was recorded by the 
Unsuccessful group. Again none of the between group d i f f e r e n c e s 
reached s i g n i f i c a n t l e v e l s . 
278 
8. Physical Development - L e f t Grip Test 
Both the Successful and the Unsuccessful groups 
s i g n i f i c a n t l y (-01) increased t h e i r s t r e n g t h scores throughout 
the study. The Successful gDoup were already s i g n i f i c a n t l y 
higher on st r e n g t h at the comnencement of the study at 
12 years and t h i s d i f f e r e n c e was s t i l l apparent at 14 years 
of age. 
G. Competitive Drop Out Group 
1. T o t a l P e r s o n a l i t y P r o f i l e 
The p e r s o n a l i t y p r o f i l e of the Competitive Drop Out 
group_ at J.2 jyears- was n«t--signif i e a n t l y differerffc from t h a t 
of e i t h e r the Successful or Unsuccessful Competitive groups 
at t h a t age. 
2. H.S.P.Q. 2nd Order Factors 
At 12 years of age no s i g n i f i c a n t d i f f e r e n c e s between 
the wean scores on any of the four second order f a c t o r s 
were recorded i n the comparison of the Competitive Drop Out 
group and the Successful Competitive group nor i n comparison 
w i t h the Unsuccessful Competitive group. 
3. J.15.P.I. Variables E x t r a v e r s i o n - I n t r o v e r s i o n and Meuroticism 
At 12 years of age the Competitive grop Out group was not 
s i g n i f i c a n t l y d i f f e r e n t on Extraversion nor on Neuroticism 
from e i t h e r the Successful or the Unsuccessful Competitive 
group. 
4. Physical development - L e f t Grip Test 
The mean score on the l e f t g r i p strength t e s t of the 
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Competitive Drop Cut group a i d not d i f f e r s i g n i f i c a n t l y 
from t h a t of e i t h e r the (Successful nor the Unsuccessful 
Competitive groups* 
Do Comparison of Results from L.G<•?,(> ( C a t t e l i ) and 
J'.lil.P.I. (lilysenck) 
The general trends of comparisons of Competitive and 
Control groups on Bxvia and lilxtraver&ion and on Anxiety and 
I l e u r o t i c i s m had been very comparable. 
Product moment c o r r e l a t i o n s f o r both groups at each 
age l e v e l had revealed three s i g n i f i c a n t at .01, one at -05 
__and_tv;o non s i g n i f i c a n t r e s u l t s i n the c o r r e l a t i o n bett/een 
Lfevia 'and ^ x t r a v e r s i o n . A l l s i x c o r r e l a t i o n s betv/ecn Anxiety 
-and Weuroticisia w e r e — s i g n i f i c a n t a_t_ the „._C1 . l e v e l o f _ 
confidence. 
Conclusions 
She conclusions belov/ are based on the r e s u l t s of t h i s 
present study and r e l a t e to groups and procedures as 
described i n Chapter 3 and i n the Appendix. 
1. The p e r s o n a l i t y of boys aged 12-14 d i d change over 
t h i s period of time, the r e s u l t s from t h i s study thus 
support those such as C a t t e l i and C a t t e l l who have i n d i c a t e d 
t h a t measurable changes do occur. 
Raymond B . C a t t e l i and tiary D.L.Catteli, Handbook f o r 
jtjio j u n i o r .Qonior Uik'h School P e r s o n a l i t y Questionnaire, 
Champaign, 1969, p.43. 
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2. The Competitive group showed more marked p e r s o n a l i t y 
changes than d i d the Control group. These changes i n d i c a t e d 
t h a t they became more emotionally s t a b l e , a s s e r t i v e and 
c o n t r o l l e d and less e x c i t a b l e , apprehensive and tense. They 
became more c x t r a v e r t and showed reduced anxiety and n e u r o t i c 
tendencies than the Control group. The competitive 
environment seemed to have no e f f e c t on C o r t e r t i a but was 
detrim e n t a l to the development of Independence. 
u i t h the exception of the Independence f a c t o r a l l the 
other changes evidenced by the Competitive group were 
considered to be desirable w i t h i n the context of improved 
1 
mental h e a l t h . U i t h regard to Independence i t i s suggested 
t h a t the heavy r e l i a n c e placed on adult coaches and 
administrators- by Competitive Age-Group swimmers may d e t r a c t s 
from the development of t h i s f a c t o r i n the group of boys 
concerned. Change to remedy t h i s should not be too d i f f i c u l t 
and i t i s suggested t h a t the boys should be encouraged to 
p a r t i c i p a t e more themselves i n planning programmes, t r a i n i n g 
sessions and club a c t i v i t i e s , and helped to develop higher 
l e v e l s of c r i t i c a l judgement. 
I n view of the f i n d i n g on t h i s f a c t o r some coaches may 
need to ask themselves how much t r u t h there i s i n the 
2 
contention of Rushall " t h a t coaches may t r y to develop 
dependency i n swimmers f o r t h e i r own ego s a t i s f a c t i o n . 
Gee page 193 
"B.G.iiuoIiall, Preliminary P e r s o n a l i t y V7ork wi t h tfr/icriers, 
B r i t i s h Swimming Coaches B u l l e t i n 44, 1967, pp.7-27. 
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The r e s u l t s from t h i s study support those such as 
liyan (p. 31) , C g i l v i e and Tutko (p.'33 ) and Clark (p. 33 ) 
who have stated t h a t p e r s o n a l i t y i s shaped through p a r t i c i p a t i o n 
i n competitive s p o r t . 
3. I t i s not possible t o d i s t i n g u i s h at 12 years of age 
groups of competitive boys who w i l l subsequently prove t o 
be successful or unsuccessful or who w i l l drop out of 
competition, through comparisons on p e r s o n a l i t y v a r i a b l e s as 
measured by the t e s t s used i n t h i s study. 
4. I n i t i a l l e v e l of stre n g t h at 12 years d i d d i f f e r e n t i a t e 
between groups of boys who were to prove successful and 
unsuccessful between the ages of 12 and 14 years, the 
s.ucce.ssfui_.'boys Iiav.ing._a. I.igher__le-vel_:o.f_-S.treogth. and. ..being 
p o s s i b l y p h y s i o l o g i c a l l y more mature. 
5. The achievement or lack of achievement of success d i d 
not have any detrimental e f f e c t on the development of 
p e r s o n a l i t y of those boys who remained i n competition. I t 
nay be of course t h a t the d e f i n i t i o n of successful used i n 
t h i s study was too broadly based or again even those boys 
who were unsuccessful v r i t h i n the age group programme may 
have been achieving s u f f i c i e n t more l o c a l i s e d success, e.g. 
at scliool and l o c a l club t o f i n d s a t i s f a c t i o n . However the 
r e s u l t s w i t h i n the context of t h i s study support the view 
of C g i l v i e and Tutko t h a t there i s value i n p e r m i t t i n g 
Bruce C.Ogilvie and Thomas A.Tutko, Problem A t h l e t e s 
and How to Handle Them, London, Pelham Books, 1966, p.70. 
c h i l d r e n to f a i l without near or complete collapse of 
t h e i r s e l f concept. 
6. The reduction i n H.S.P.Q. Friraary f a c t o r 0 - G u i l t 
Proneness by the Unsuccessful Competitive group i n d i c a t e s 
t h a t the suggested reason f o r some competitors being 
h a b i t u a l losers due to having f e e l i n g s of g u i l t over deafea 
1 
opponents , does not apply t o groups of competitive boys 
of t h i s age range. 
7. This study has been concerned w i t h change i n pers o n a l i 
s t r u c t u r e during a period of competition. No attempt was 
made to match competitive and c o n t r o l groups on p e r s o n a l i t y 
v a r i a b l e s but s t a t i s t i c a l procedures were followed which 
- t o o k — i n t o account i n i t i a l - d i f f e r e n c e s ^ I n f a c t - t h e r e were— 
d i f f e r e n c e s i n higher order p e r s o n a l i t y v a r i a b l e s between 
the groups at 12 years and i t was not possible t o say v/heth 
these had arisen at l e a s t i n p a r t as a r e s u l t of e a r l i e r 
a s s o c i a t i o n w i t h a competitive environment or whether boys 
already evidencing p a r t i c u l a r p e r s o n a l i t y v a r i a b l e s were 
drawn to the competitive scene. A d i f f e r e n t experimental 
design would be necessary to determine t h i s . 
8. I t would appear t h a t the two p e r s o n a l i t y i n v e n t o r i e s 
used, K.S.P.Q. and J.S.P.X., are measuring comparable but 
not i d e n t i c a l higher p e r s o n a l i t y v a r i a b l e s i n terns of 
Exvia-Extraversion and Amiiety-Neuroticisiu. There was a 
less close r e l a t i o n s h i p between the f i r s t two va r i a b l e s BOS 
See pages 52=53. 
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probably due to higher emphasis on s o c i a b i l i t y i n the i-htvia 
scale. 
9. I n view of the matching which too'u place between the 
groups at 12 years an i n t e r e s t i n g t o p i c f o r f u t u r e study 
would be to enquire whether the d i f f e r e n c e s i n development 
of p e r s o n a l i t y v a r i a b l e s of the Competitive and Control 
groups w i l l be r e f l e c t e d i n t h e i r respective l e v e l s of school 
attainment. At present t h i s can only be a ir.atter of 
conjecture„ 
Although previous research on the r e l a t i o n s h i p o f 
p e r s o n a l i t y v a r i a b l e s t o s c h o l a s t i c attainment has y i e l d e d 
some c o n f l i c t i n g r e s u l t s the concensus f o r boys of school age 
would appear to l i n k s t a b l e - i n t r a v e r s i o n w i t h success. ouch 
a r e l a t i o n s h i p was found by Chi l d and by ^ n t w i s t l e and 
2 3 
Cunningham^ - Rushton w h i l s t f i n t l i n g comparable r e s u l t s i n 
a r e l a t i o n of low Anxiety w i t h success found t h a t e x t raversion 
4 
co r r e l a t e d w i t h success, however ^ n t w i s t l e and Cunningham 
suggested t h a t t h i s may have been due to the grouping of 
boys and g i r l s together since i n t h e i r study the r e s u l t f o r 
Dennis C h i l d , "The Relationships BetiTeen i n t r a v e r s i o n -
i i x t r a v e r s i o n , Weuroticism and Performance i n Lichool examinations", 
B r i t i s h Journal Educational Psychology 24:2,(June 1964) pp.187-196 
2 
IJ.J . Z n t w i s t l e and S h i r l e y Cunningham, "fJeuroticism 
and School Attainment - A Linear R e l a t i o n s h i p " B r i t i s h 
Journal Educational Psychology 38:2 (June 1968), pp.123-132. 
^Janes icushton, "The Relationship Between Per s o n a l i t y 
Variables and 3 c h o l s t i c Duccess i n 11 Year Cld Children", 
B r i t i s h Journal Educational Psychology 36:2 (June 196G) pp.178=184 
4 i^n t w i s t l e and Cunningham, l o c . c i t . 
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g i r l s had shown a r e l a t i o n s h i p between stable extraversion 
and success. 
U i t h regard to H.3..E.Q. primary f a c t o r s , i n a d d i t i o n t o 
B - I n t e l l i g e n c e , those which have been found to c o r r e l a t e 
h i g h l y w i t h attainment were G - Super isgo Strength and 
Qg - S e l f - S u f f i c i e n c y i n a study by Butcher, Ainsuorth and 
1 2 Wesbitt ; G, Qg and I - E a r r i a i n Porter's study; C *• Ligo-
s t r e n g t h , F - Surgency and G. - Super Ego Strength i n Rushton's 
s t u d y 0 and G and Q„ - Self Sentiment i n a study by C a t t e l l 
o 
4 
Sealey and Sv/eney . 
I n t h i s present study there would appear t o be contrary 
trends on p e r s o n a l i t y v a r i a b l e s c o n t r i b u t i n g to success 
evidenced by the two groups. Greater s t a b i l i t y but also 
greater- extraversion , -greater Super_Ego.._Str.engtIi_ b_ui_l_e_ss_ _ 
Self S u f f i c i e n c y being evidenced by the Competitive group. 
Further worthwhile research w i t h these groups i s i n d i c a t e d . 
1Q. I m p l i c i t i n the discussion o u t l i n e d i n Chapter 1 u i t h 
regard to the possible e f f e c t there might be on the developing 
p e r s o n a l i t y of boys through r e g u l a r p a r t i c i p a t i o n i n 
H.J.Butcher, 11.Ainsworth and J.E.Wesbitt, 'Personality 
Factors and School Achievement - A Comparison of B r i t i s h 
and American Children", B r i t i s h Journal of Educational 
Psychology 3b:3 (November 1963)., pp.276=285. 
2 
Rutherford B.Porter, "A Comparative I n v e s t i g a t i o n 
of S i x t h Grade G i f t e d Children u i t h a Norm Group of Children", 
Journal of Educational Research 58:3 (November 1964), pp.132-134. 
Rushton, L o c . c i t . 
4 
R.B.Cattell, A.P.Sealey and A.B.Sv/eney, "Uhat Can 
P e r s o n a l i t y and M o t i v a t i o n a l Source T r a i t Measurement add to 
the P r e d i c t i o n of School Achievement", B r i t i s h Journal of 
Educational Psychology 36:3 (November 1966), pp.280-295. 
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competitive sport i s the question of whether or not the 
p u r s u i t of competitive sport should be encouraged or 
discouraged. 
The whole e t h i c of competition i n sport and i n education 
generally has been challenged, e.g. by S h e r i f f and by 
2 3 Leach . Opposing views have been expressed, Starr f o r 
instance being s t r o n g l y i n favour of competition i n s o c i e t y . 
liven such a strong supporter of co-operative ventures as 
4 
Bertrand Russell was able to perceive some value i n sport 
f o r young persona who desired i t . Those who have expressed 
support f o r competitive sport as a desirable p u r s u i t have 
5 
done so on a v a r i e t y of grounds. Beisser considered sport 
to be both a bridge across adolescence to manhood and a 
6 
dxsplay of m a s c u l i n i t y , and Schendel saw i t as-a^means o i .. 
7 
s e l f expression and s e l f r e a l i s a t i o n . Others such as r i c k f o r d 
I-Iuzafer i J h e r i f , Group C o n f l i c t and Co-operation - Their 
Social Psychology, London, jSoutledge, liegan Paul, (1967), p.87. 
2 
Ldmund Leach, ' I - , en and Learning" Ueith Lecture 5, The 
L i s t e n e r , ( 1 4 t h December 1967} p.780. 
°Anthony S t a r r , Human Aggression, London, Penguin Press, 1968, 
pp.58 and 117. 
4 
Bertrand Russell, Las Iian a future? London, A l l e n and 
Unwin, 1961, pp.131-134. 
5 
Arnold ji.i3eisser, The Kadncss i n Sport, New York, 
Appleton Century C r o f t s , 1967, pp.223-225. 
Jack Schendel, "The High School A t h l e t e Drop Cut", 
Proceedings IJational__CojLlegiate Physical Education Association, 
1969, pp.6G-70. 
7_ 
H. V/.PicIcf ord, "Aspects of the Psycho] ogy of Games and 
Sports", B r i t i s h Journal of Psychology 31,4 ( A p r i l 1941), 
p.284. 
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I-iCClcary and I-lcDotiough , B a r r e t t and Lahoney have stressed 
the competitive nature of l i f e i n the western world and the 
p a r t .that competitive sport may play i n preparing c h i l d r e n 
to meet the i n e v i t a b l e successes and f a i l u r e s of l i f e . 
4 
Selye's support f o r competitive sport was f o r i t s value 
as an an t i d o t e to the stresses of l i f e . 
Only one aspect of the problem has been pursued i n t h i s 
study, t h a t of possible e f f e c t s on p e r s o n a l i t y . The r e s u l t s 
on the whole p o i n t to b e n e f i c i a l consequences rather than 
the reverse - one exception has been noted and suggestions 
to counteract t h i s influence have been made° With t h i s 
proviso the r e s u l t s from t h i s study support the organisation 
of i n d i v i d u a l competitive sport f o r those boys 12-14 who 
_clioose_to p a r t i c i p a t e . . _ . __ ___ 
The competitive nature of chil d r e n ' s play i s w e l l 
documented, f o r instance by Opie^ and were competitive sport 
not organised f o r them there in l i t t l e doubt t h a t boys of 
the l a s t decades of the 20th Century would f o l l o w the example 
of t h e i r predecessors i n the e a r l y decades of the 19th Century 
I.G.ijcCleary and T.D.I.ci-onough, "Competition and 
Co-operation", The Physical Educator 2C::1 (l:arch 1963), p p 9 - l l . 
2 
H.C.Barrett, "Can Competitive Pressures A f f e c t a Child?.", 
Joarnal Canadian Association Health Physical Education and 
P-ecreation 32:3, 1066, p.8. 
3 
D.Lahoney, "ueasons f o r Swimming Competitively", Swimming 
HorId 10:2, (February 1969), p.9. 
4 
~IIa_tG Selye, The Stress of L i f e , New York, Longmans 
Green f 5 Co., 1956, p.268. 
lona and Peter Cpie, Children's Games i n Street and 
Playground, Oxford, Clarendon Press, 1969, pp.371. 
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and organise competitions f o r themselves. The urge to 
compete, to excel,to measure a b i l i t y against an opponent, 
measuring tape, clock or n a t u r a l hazards seems to be basic 
i n a great many c h i l d r e n . Possibly no b e t t e r conclusion can 
be given than to quote from a f i r m supporter of competitive 
1 
sport f o r the young, ijr..ioger Bannister s 
i[The urge to struggle l i e s l a t e n t i n everyone. 
The more r e s t r i c t e d our society and work become, 
the more necessary i t w i l l be to f i n d an o u t l e t 
f o r t h i s craving f o r freedom. No one can say "You 
must not run (or swim) f a s t e r than t h i s or jump 
higher than that 5'. 11 
Soger Bannister, The F i r s t Four Minutes, London, 
Pitman & Go., 1955, p.222. 
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APF3NDIX 
TABLES OF iiESULTS 
A d e t a i l e d l i s t of t a b l e s i s g i v e n on pages v i i t o x i i i 
a t t h e f r o n t of t h i s t h e s i s . 
T a b l e s 5.1 - 5.36 g i v e r e s u l t s of t h e c o m p a r i s o n s made 
between t h e C o m p e t i t i v e and C o n t r o l Groups. 
T a b l e s 6.1 - 6.12 g i v e r e s u l t s of the c o m p a r i s o n s made 
between S u c c e s s f u l and U n s u c c e s s f u l C o m p e t i t i v e Groups. 
T a b l e s 7.1 - 7.16 g i v e r e s u l t s of c o m p a r i s o n s made 
between S u c c e s s f u l C o m p e t i t o r s and t h e Drop-Out Group and 
between U n s u c c e s s f u l C o m p e t i t o r s and t h e j)rop-Out Group. 
I n t e r p r e t a t i o n of t h e I m l t i p l e D i s c r i m i n a n t A n a l y s i s T a b l e s 
( T a b l e s 5.7-5.15, 6.3-6.5 and 7.2) 
I n t h i s p r e s e n t s t u d y t h e i n f o r m a t i o n r e q u i r e d from e a c h 
m u l t i p l e d i s c r i m i n a n t a n a l y s i s was whether t h e r e was a 
s i g n i f i c a n t f u n c t i o n which would d i s c r i m i n a t e between t h e 
g r o u p s - b e i n g compared and i f " so which of t h e f o u r t e e n v a r i a b l e s 
had t h e g r e a t e s t c o n t r i b u t i o n s t o t h e f u n c t i o n . The 
c o m p u t a t i o n s were C o n t i n u e d u n t i l t h e r e q u i r e d i n f o r m a t i o n 
was e x t r a c t e d . 
The t a b l e s i n d i c a t e whether or not t h e o b t a i n e d w i l k s 
Lambda i s s i g n i f i c a n t and i f so a t what l e v e l of c o n f i d e n c e . 
The r e l a t i v e c o n t r i b u t i o n of t h e v a r i a b l e s to t h e d i s c r i m i n a n t 
f u n c t i o n i s i n d i c a t e d by t h e s i z e of t h e s c a l e d v e c t o r s . I t 
s h o u l d be noted t g a t f o l l o w i n g t h e p r o c e d u r e s d e t a i l e d by 
C o o l e y and Lohnes the s c a l e d v e c t o r s a r e t h e p r o d u c t of t h e 
e i g e n v e c t o r ( t h e c o e f f i c i e n t of t h e d i s c r i m i n a n t f u n c t i o n ) and 
t h e s q u a r e r o o t of t h e c o r r e s p o n d i n g element i n t h e p o o l e d 
w i t h i n groups m a t r i x . The s i z e of the l a t t e r i s r e l a t e d t o 
th e s i z e of t h e sample. C r o s s r e f e r e n c e to t h e a c t u a l s i z e s 
of t h e s e s c a l e d v e c t o r s s h o u l d o n l y be made when the numbers 
i n t h e d i f f e r e n t sample p o p u l a t i o n s a r e e q u i v a l e n t . 
i . ' i l l i a m ./.Cooley and P a u l 'H. Lohnes, M u l t i v a r i a t e 
P r o c e d u r e s f o r the B e h a v i o u r a l S c i e n c e s , New York, John W i l e y 
and Sons I n c . , 1962, p.118. 
n.G.P.C.. u r i n a r y f a c t o r s , i-..eg,ns aud S t a n d a r d D e v i a t i o n s 
f o r C o m p e t i t i v e Group A a t 12, 13 and 14 Y e a r s 
12 Y e a r s 13 Y e a r s 14 Y e a r s 
Abactor k e a n Li . is. Mean >j o i ) . L e a n 
A 1C.17 2.69 11.11 3.95 11.93 4.28 
D 6.61 1.59 7„C9 1.34 7.24 1.58 
C 10.17 2.66 10. 35 3.55 10.72 3.93 
b 11.07 3.15 11.13 4.10 9.48 4.11 
1G o 28 3.34 1 C a 8i< 3.04 12.11 2.98 
F 11.C6 3.75 11.94 3.52 12.69 3.44 
G 10.61 3.21 10.54 3. 35 11.02 2.99 
H 10.9G 3.38 10.54 4.08 12.15 4.26 
A 7.44 2.79 6.22 2.81 6.19 3.39 
J 8.C9 3.13 7.76 2.79 7.22 3.25 
C 1C.78 2.4b 10.44 3. 35 9.41 3.04 
n 11.04 2.95 10.50 2.99 9.70 3.50 
11.39 2.81 11.54 2.83 10.70 2.89 
< 8.67 2.73 8.91 3. 34 8. 33 3.44 
TABLii; 5.2 
k J o [ J o iT* o C \ o P r i m a r y f a c t o r s , tieans and S t a n d a r d d e v i a t i o n s 
f o r C o m p e t i t i v e Group 3 a t 12, 13 and 14 Y e a r s 
12 Y e a r s 13 Y e a r s 14 Y e a r c 
F a c t o r L e a n 3.D. L e a n L e a n 
A 10.35 4.09 11.08 3.56 11.85 3.13 
13 6.60 1.74 6.85 1.39 7.44 1.42 
C 9.60 3.19 10,52 3.62 10. 37 3.24 
D 11.17 3. 26 10.65 3.22 10.31 2.71 
Z 8.96 3.30 10.73 2.83 11.90 2.93 
F 10.63 3.09 11.52 2.99 11.73 3.32 
G 10.48 2.71 10.90 3.34 11.19 3.45 
H 10.23 3.11 10.88 3.07 10.67 3.37 
I 6.44 3.26 5.90 3.43 5.96 3.21 
J 7.63 3.40 7.50 3.73 6.98 3.38 
0 10.10 2.99 10.08 3.29 9.33 2.75 
C 2 9.94 2.43 10.75 3.15 10.04 3.11 
<* 
y 4 
11.35 2.61 11.31 2.74 10.81 2.93 
8.38 3.11 8.77 3.44 8.60 3.07 
T;.BLE 5.3 
H.G.P.Q. P r i m a r y F a c t o r s , L e a n s and Jta r - d a r u J e v i a t i o n s 
f o r C o m p e t i t i v e Group T a t 12, 13 and 14 Y e a r s 
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12 Y e a r s 13 Y e a r s 14 Y e a r s 
F a c t o r L e a n So Do I'jean LLD. L e a n hJo Jo 
A 10.25 3.43 11.09 3.75 11.89 3.74 
B 6.60 1.66 6.97 1.36 7.34 1.50 
C 9.89 2.93 10.43 3.57 10.55 3.59 
L> 11.12 3.19 10.90 3.69 9.89 3.50 
— i Ld 9.63 3.37 1C.81 2.92 12.01 2.95 
F 1C.85 3.43 11.74 3.26 X 2 e 22 3.40 
G 10.55 2.96 10.72 3.33 11.10 3.21 
H 1C.6C 3.26 10.71 3.30 11.42 3.90 
I • 6.95 5.05 6.07 3.12 6.08 3.29 
J 7.87 3.26 7.63 3.27 7.10 3. 30 
0 1C.44 2.74 10.26 3. 31 9.37 2.89 
0 
? 
10. 5C 2.75 10.62 3.06 £.87 3. 30 
r 
0 
11.37 2. 70 11.42 2.78 10.75 2.89 4 8.58 2.91 8.84 3.38 8.46 3.25 
TA3Lii! 5,4 
E.G.P.Q. P r i m a r y F a c t o r s , L o a n s and J t a n c a r c l d e v i a t i o n s 
'i^ILS^^ESJ^S^S?.^^.3^. 12, 13 and 14 Y e a r s 
12 Y e a r s 13 Y e a r s 14 Y e a r s 
F a c t o r L e a n u.L. L e a n C D . L e a n D.D, 
ii 9.24 2.88 10.17 3.18 10.29 3.54 
3 6.69 1.61 6.85 1.45 7.22 1.31 
0 8.72 3.58 8.00 3.14 8.56 4.27 
L> 12.33 2.63 12.78 3.33 13.06 3.63 
E 9.70 3.46 10.13 2.76 11.35 3.51 
F 10.51 3.18 10.94 3.29 10.94 3.58 
G 1C.11 2.77 10.04 3.51 8.93 3.53 
11 9.07 3.26 8,87 3.20 8.50 4.41 
1 7.41 3.07 7.20 2.87 7.04 3.31 
J 8.29 2.63 8.65 2.57 8.15 3.50 
0 11.72 2.82 X 2 c> 22 3, 29 12.29 3.35 
> 
Q 3 
11.19 2.84 11.07 2.79 11.17 3.19 
10.61 3.09 10.28 2,85 9 . I S 2.74 4 9.57 3.12 10.09 2.88 10.69 3.32 
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*» • & • I"' • Q= P r i m a r y ' / a c t o r s , I-leans and s t a n d a r d d e v i a t i o n s 
f o r C o n t r o l GrouD 3 a t 12, 13 and 14 Y e a r s 
12 Y e a r s 13 Yea r s 14 Year s 
F a c t o r lie mi a. D . L e a n u.b. L e a n i»* o i) o 
8 .94 3.48 9 .42 3.73 9 .9 8 3 .62 
B 6.69 1.38 7.01 1.33 7.27 1.25 
C 8o94 2.80 8 .50 3.98 8 .83 4 .40 
D 12.46 3 o 3 £J 12. 65 3.37 12.31 3 .93 
E 9 .40 3.75 1C.0G 3.22 10.9G 3.48 
F 10. C7 3.58 11.38 2.95 11.46 3 .88 
G 9.61 2 .93 9 .02 3.32 9.46 2.98 
K. 8 .67 3.23 8.67 3. 03 9.28 4 .42 
X 7.23 2.79 6.40 3.26 6.67 3 .72 
J 7 .88 2 .93 8 .62 2.85 8.17 3.14 
C 10.65 3.27 11.65 3.35 10.71 3 .95 
0 P 10.90 3.19 11 .02 2.75 11.60 O o 1 id 
Q 3 10.44 2.8.G 10.48 3 .42 10.19 2.97 
-A D.83 2.84 9.69 3.79 9 .60 3.90 
TABLE 5.6 
'.('. P r i m a r y / a c t o r s , K ^ n s azv. .Jtar.aarci d e v i a t i o n s 
f o r O c n t r o l Group T a t 12, 13 and 14 Y e a r s 
14 Y e a r s 
F a c t o r 
L 
12 Yearc 
L e a n i .D. 
13 Y e a r s 
k e a n S.D. i-aean 
9.09 3.18 9.80 3.47 10.14 3.57 
B 6.69 1.50 6 .93 1.39 7 .25 1.28 
0 8 .83 3.21 8 .25 3.60 8.69 4.31 
D 12.40 2.98 12.7,2 3.34 12.69 3.78 
9.56 3.59 10.07 2.98 11.13 3.49 
P 10.31 3.37 11.16 3.12 11.20 3 .72 
G 9.87 2.85 9.54 3.44 9.19 3.27 
H 8.88 3 .24 8.77 3.40 8 .89 4.41 
I 7 .32 2 .93 6.81 3.08 6.86 3.51 
J 8 .09 2.78 8 .63 2.70 8.16 3. 31 
0 1.1.20 3.08 11.94 3.32 11.52 3 .72 
11 .05 3.01 11.05 2.76 11.38 3 .15 
K . 5 3 2.94 10.38 3.13 9.68 2.89 
9.70 2.97 9 .90 3.35 10.15 3.64 
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iV.JLL 5 .7 
H..0. P. C . T o t a l P e r s o n a l i t y P r o f i l e , I-.nltip!e ^ i s c r i n i n a n t 
A n a l y s e s of Competitive,.Grou.'l_A 
12 v 15 13 v 14 I S v 14 
B i g e n v a l u e 
df 
C h i Square 
C.1149 
14 
1C.80 
K . S . 
C.1674 
14 
15.45 
IJ . i j . 
C.3391 
14 
29.19 
. C I 
U i l i k s Lambda 
df 
IP 
n 
O.CC69 
14 C; 93 
C.76 
C.0566 
14 fc: 93 
1.11 
H.S. 
C.7468 
14 f: 93 
2 .25 
oC2 
s c a l e d V e c t o r s 
A 
D 
C 
F 
G 
K 
I 
J 
C 
<2 
5.59 
10 .15 
- 1 . 4 G 
b . 24 
X-o <i£> 
5.73 
2.58 
-11.26 
*1 o o «52 
- 2 . 8 2 
=5.59 
- 1 . 9 9 
6 .82 
1.82 
- 2 . 29 
6.17 
- 8 . 7 9 
•17.98 
10.29 
- 6 . C I 
5.98 
14. 3C 
-C.C1 
-14.91 
5 .69 
9.94 
<j o At 
-11 .60 
— X ^ib^i 
C . C 5 
4 .93 
4 .57 
- 3 . 5 2 
- 6 . 2 8 
0.60 
-12 .57 
- 2 . 4 9 
- 7 . 2 9 
5.66 
V a l u e s r e q u i r e d f o r s i g n i f i c a n c e 
df ;05 .01 
C h i Square 14 23*69 29.14 
W 14&93 1.82 2 .32 
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TABLE 5 .8 
K.G.P.Q. T o t a l P e r s o n a l i t y P r o f i l e , L u l t i p l e d i s c r i m i n a n t 
A n a l y s e s of G o n p e t i t i v e Group B 
12 v 13 13 v 14 12 v 14 
E i g e n v a l u e 
df 
C h i Square 
P 
C.2341 
14 
20.18 
K. 0 o 
0.2879 
14 
24.32 
.05 
0.5891 
14 
44.47 
.01 
V/ i l k s Lambda 
df 
P 
P 
0.8103 
14 & 89 
1.49 
0.7765 
14 & 89 
1.83 
.05 
0.6293 
14 8; 89 
3.75 
.01 
Scaled V e c t o r s 
A 
B 
0 
D 
E 
F 
G 
K 
I 
J 
0 
(• 
5.00 
7.39 
10.80 
-8.71 
14.64 
5.92 
5.53 
-1.45 
2.46 
4.74 
9.54 
7.20 
3.25 
11.12 
5.73 
10.74 
-3.53 
-5.14 
10.82 
-2.27 
-0.18 
-1C.36 
4.21 
2.03 
8.05 
-2.71 
-3.96 
0.28 
4.14 
11.99 
0.47 
-6.86 
15.49 
0.16 
5. 53 
-7.55 
2.61 
1.55 
-2.60 
-0.18 
-2.45 
5.11 
V a l u e s r e p a i r e d f o r s i g n i f i c a n c e 
df .05 .01 
C h i S q u a r e 14 23^-69 29.14 
F 14 & 89 1.82 2.93 
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'£L2UJ. 5 = 9 
'2otal P e r s o n a l i t y P r o f i l e , L u l t i p l e d i s c r i m i n a n t 
A n a l y s e s of C o m p e t i t i v e Growo j? 
12 v 13 13 v 14 12 v 14 
e i g e n v a l u e 
df 
C h i S q u are 
P 
Go 0985 
14 
19.14 
C.1360 
14 
25.99 
.05 
0.3530 
14 
61.67 
.01 
U i l k s Lambda 
df 
0.9103 
14 C: 197 
1.39 
N = S. 
C .88C3 
14 G: 197 
1.91 
.05 
0.7591 
14 8; 197 
4.97 
.01 
S c a l e d V e c t o r s 
A 
B 
C 
F 
G 
*-7 
I 
J 
G 
i i , 
13. 
11 = 
49 
~20~ 
78 
-2.32 
20.56 
10.41 
8 = 65 
-9.75 
•12.05 
3.30 
3.55 
8.48 
4.87 
11.07 
J L 7 5 _ 
14.51 
-8.96 
• 16.72 
16.56 
-6.34 
5.18 
-1.42 
5=20 
-0.94 
-10.19 
-3.91 
-13.87 
3.04 
9 = 76^ 
16.25 
= 3.84 
-13.92 
19 = 65 
2=88 
1C.08 
-7.73 
-2.14 
0.29 
-8.62 
-0.06 
-7.76 
7.69 
V a l u e s r e q u i r e d f o r s i g n i f i c a n c e 
df .05 .01 
C h i S q u a r e 14 23.69 29.14 
F 14 r,. 197 1.76 2=21 
TABLE 5.10 
E . O . P . C ; . V o t a l P e r s o n a l i t y I / r o f i l e , L u l t i p l e D i c e r i i n i n a n t 
A n a l y s e s o f C o n t r o l Group A 
12 v 13 
E i g e n v a l u e 
df 
C h i Sqtaa.re 
P 
C.C9C7 
14 , 
G. 72 
U i l A s Laubda 
d f 
F 
P 
0.9168 
14 £: 93 
0.§C 
13 v 14 12 v 14 
0.1229 
14 
15.96 
M.S. 
0.2609 
14 
23.19 
N.G. 
0.8526 
14 £ 93 
1.15 
n. o. 
0.7931 
14 S: 93 
1.73 
W.G. 
u c a l e d V e c t o r s 
A 
F 
G 
11 
I 
J 
Q 
>• 
3 
-13.12 
-2.56 
12.80 
6.70 
-4.24 
-4.51 
-7.86 
0.57 
7.93 
-12.82 
-0.99 
6.77 
6.26 
-10.96 
0.80 
-9.31 
-14.80 
-7.C0 
4.91 
9.71 
2.98 
-1.24 
6.05 
Co 68 
-5.32 
11.28 
-6.17 
-11.91 
-10.25 
-0.10 
5.91 
-8.20 
3.85 
G. 80 
1.87 
4.15 
-0.68 
-1.86 
-0.58 
12.82 
-8.68 
V a l u e s r e q u i r e d f o r s i g n i f i c a n c e 
df .05 .01 
C h i S q u a r e 14 23.69 29.14 
14 & 93 1.82 2.32 
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i/iBLl'j 5.11 
K.o.F.C.. 'Jota 1 P e r o o n a l i t y P r o f i l e , k u l t i p l e U i s c r i n i n a n t 
A n a l y s e s o f C o n t r o l Group B 
12 v. 13 13 v 14 12 v 14 
S i p e n v a l u e 
Glf 
C h i S q u a r e 
P 
0.1914 
14 
16.79 
li o s j . 
0.1558 
14 
13.92 
0.2167 
14 
16.84 
/ i l L i s Lambda 
df 
0.8394 
14 £•. 89 
1.22 
H . J . 
0.8652 
14 ti 89 
<L . 99 
I\i o L> o 
C.821Q 
14 £• 89 
1.38 
H.S. 
ox s l e d - ¥ e c t o n 
A 
B 
C 
D 
F 
Ci 
H 
I 
J 
C 
I 
"4 
-1.61 
-1C.2G 
3.58 
1.63 
-5.54 
=9.47 
6. 36 
-3.C5 
7.61 
-5.27 
-11.46 
— & o C• «3 
-6.31 
3.73 
10.78 
2.05 
-5.92 
-1.27 
11.51 
-6.69 
5.64 
0.12 
1G. 33 
-10.51 
-14.66 
14.35 
=4.52 
10*34 
4.57 
11.41 
=6.67 
-5.61 
8.88 
0.85 
-1.27 
5.59 
-1.92 
2.02 
4.C2 
7.69 
2.70 
1.71 
V a l u e s r e q u i r e d f o r s i g n i f i c a n c e 
df .05 .01 
C h i Scmare 14 23.69 29.14 
F " 14 C: 89 1.82 2.32 
TABLE 5.12 
fc.L.P.Q. T o t a l P e r s o n a l i t y P r o f i l e , k u l t i p l e - f i s c r i k a i n a n t 
A n a l y s e s of C o n t r o l Grouo T 
12 v 13 13 v 14 12 v 14 
E i g e n v a l u e 
df 
C h i S q u are 
P 
C.0844 
14 
16.16 
0.1078 
14 
20.87 
1*1 o o 
0.1647 
14 
31.17 
.01 
k i l k s Lambda 
df 
F 
P 
0.9221 
14 & 197 
1.19 
0.9027 
14 & 197 
1.52 
0.8586 
14 & 197 
2.32 
.01 
S c a l e d V e c t o r s 
0 
D 
i? 
F 
G 
II 
I 
J 
0 
4 
•11.73 
•10.56 
13.09 
5.82 
-8.99 
-16.27 
3.12 
-0.66 
16.80 
-15.45 
-16.40 
1.30 
-4.88 
-0.99 
6.37 
12.18 
8.56 
-5.12 
13.17 
-6.42 
-6.42 
-0.08 
10.27 
-13.38 
-11.92 
14.78 
-12.25 
11.51 
11.65 
16.81 
- 2 . 5 1 
-7.46 
13.12 
3.92 
-7.71 
2.38 
-2.97 
0.9S 
3.31 
10.48 
-8.53 
5.87 
V a l u e s r e q u i r e d f o r s i g n i f i c a n c e 
df .05 .01 
C h i S q uare 14 23.69 29.14 
F. 14 L 197 1.76 2.21 
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?A3LK 5.13 
'Jota.l P e r s o n a l i t y P r o f i l e ,_ L j u l t i p l e ^ i s c r i i -.inant 
A n a l y s e s o f C o r r o e t i t i v e and C o n t r o l GrouDS A 
E i g e n v a l u e 
d f 
C h i u c u a r e 
C v K 12 Y e a r s 
G.1275 
14 
12.03 
n. G . 
C v ft 13 Y e a r s 
0.2270 
14 
20.53 
K . S . 
G v L 14 Y e a r s 
0.4525 
14 
37.37 
.01 
. i l k s Lambda 
df 
ji1 
P 
0.0869 
14 & 93 
0.85 
C.8145 
14 & 93 
1.51 
0.6885 
14 11: 93 
3.01 
.01 
Scaled V e c t o r s 
A 
B 
-C 
D 
G 
K 
I 
J 
0 
^4 
6.64 
-4.17 
7.27 
-12.41 
9.23 
-0.36 
-0.74 
22.39 
8.21 
3.86 
-5.85 
-3.77 
2.72 
-0.23 
-2.71 
10.01 
14. 
1. 
7. 
32-
03 
81. 
1.96 
-8.0C 
1.50 
-3.95 
-3.32 
-6.18 
2.67 
10.22 
-3.72 
=7.73 
7.25 
-10.35 
-9.67 
O. 
14.05 
4.42 
3.47 
5.00 
Co 29 
-15.13 
2.29 
10.09 
-8.79 
V a l u e s r e c i u i r e d f o r 
df 
C h i S q u a r e 14 
F 14 & 93 
L g n i f i c a n c e 
.05 .01 
23.69 29.14 
1.82 2.32 
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TABLE 5.14 
K . G . P . ^ o T o t a l P e r s o n a l i t y P r o f i l e , M u l t i p l e D i s c r i m i n a n t 
A n a l y s e s of C o m p e t i t i v e and C o n t r o l Groups 3 
C v N 12 Y e a r s C v N 13 Yearc C v W 14 Y e a r s 
E i g e n v a l u e 
d f 
C h i S q u a r e 
P 
0.1909 
14 
16.79 
K . G . 
0.2339 
14 
20.18 
K • S. 
0.2786 
14 
23.64 
ft. Z. 
U i l k s Lambda 
df 
F 
P 
0.839$ 
14 & 89 
1.21 
N o U o 
0.8104 
14 & 89 
1.49 
ft. G . 
0.7821 
14 & 89 
1.77 
w °. 
S c a l e d V e c t o r s 
A 8.21 11.39 10.14 
B -4.43 -5.40 5,75 
C 1.50 3.79 -6.77 
D- 0.81 -11.54 -18.47 
E -5.05 6.21 11.68 
F 1.25 -7.55 -3.55 
G 4.13 J5.15 6.43 
H 12.86 13.04 -5.24 
I -6.16 1.48 3.51 
J 8.45 -2.54 -2.92 
0 6.59 3.57 -5.16 
Q -13.31 1.61 -9.11 
C:~ 11.10 -2.12 0.03 
G]J -11.09 13.68 7.74 
V a l u e s r e q u i r e d f o r 
df 
C h i Gciuare 14 
F 14 E; 
s i g n i f i c a n c e 
o 05 o C1 
23.69 29.14 
89 1.82 2.32 
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T^BLE 5 o l 5 
K.S.P.G.. i ' o t a l P e r s o n a l i t y P r o f i l e , I Q u l t i p l e d i s c r i m i n a n t 
A n a l y s e s of C o m p e t i t i v e and C o n t r o l Groups T 
E i g e n v a l u e 
d f 
C h i Souare 
P 
C v r.T 12 Y e a r s 
C 1 2 3 1 
14 
23.64 
i i p l J o 
C v TJ 13 Y e a r s 
0.1566 
14 
29.76 
.01 
C v W 14 Y e a r s 
0.2764 
14 
49.74 
.01 
V / i l k s Lambda 
d f 
F 
0.8904 
14 & 197 
1.73 
N.S. 
0.8646 
14 C; 197 
2.20 
.01 
0.7835 
14 L 197 
3.89 
.01 
L i c a l e d V e c t o r s 
A 
B 
C 
& 
F 
G 
H 
I 
J 
0 
13.11 
=6.65 
6.81 
-12.50. 
-0.09 
2.49 
3.09 
26.32 
0.75 
9.41 
-0.13 
-17.65 
15.91 
-8.78 
6.83 
9.21 
21.33 
-16.53 
17.98 
-1.17 
3.72 
13.16 
-4.06 
-3.87 
-7.28 
3.60 
13.94 
14.89 
5.72 
9.64 
-16.47 
-29.65 
9.87 
8.24 
11. 
-1. 
6.05 
-3.52 
-17.74 
-8.53 
7.57 
6.14 
,14 
,21 
V a l u e s r e q u i r e d f o r s i g n i f i c a n c e 
df .05 .01 
C h i S q uare 14 23.69 29.14 
F' 14 & 197 1.76 2.21 
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2.27. 
2.44 
2.67 
TABLE 5.16 
S x v i a - I n v i a 
Comparison of C o m p e t i t i v e and C o n t r o l Groups A, 
B and T a t 12, 15 and 14 Y e a r s 
B. 
I-^ean SD I-iear 
C o m p e t i t i v e Group 
12 Y e a r s 6°C3 2.09 5.61 2.44 5.8i 
13 Y e a r s 6.59 2.57 6.64 2.32 6.6J 
14 Y e a r s 7 » 7 8 2.76 7.11 2.57 
C o n t r o l Group 
12 Y e a r s 5.03 2.16 5.CC 2.29 5.CI 
13 Y e a r s 5.26 2.16 5.43 2.43 5.34 
14 Y e a r s 5.65 3.03 5.85 2.76 5.75 
A n a l y s i s of 
V a r i a n c e 
012 V C I 3 
C13 V C14 
C13 V C14 
M12 V Ml 3 
K 1 3 V N14 
N12 V N14 
d f F p 
1&53 16.25 .01 
12:53 19.55 .01 
1&53 1.29 NS 
12:53 1.24 KS 
1^53 3.36 KS 
df F p 
I E 5 1 T2~.~32"."Gr 
12:51 3.83 NS 
12:51 17.77 .01 
12:51 2.02 NS 
12:51 2.31 NS 
1&51 7.25 .01 
2.22 
2.29 
2.89 
df F p 
IM05~T2.88 .CT 
1&105 17.72 .01 
1&105 37.35 .01 
l£d 05 3.34 WD 
1&105 3.35 MS 
12:105 9.95 .01 
12:210 6.72 .05 
12:209 15.11 .01 
1&2G9 19.G6 .01 
C12 v W12 12:106 5.98 .05 12=102 1.53 KS 
C o v a r i a n c e 
C I 3 v N13 12:105 8.34 . 01 1&101 7.13 .01 
C14 v N14 1&105 14 059 .01 1&101 5.45 .05 
d f „05 01 
F r a t i o s r e q u i r e d f o r s i g n i f i c a n c e 1&51 4~Q3 7.17 
12-53 4.02 7.14 
1&101 t o 12:106 3.94 6.90 
12:209 t o 12:210 3.89 6.76 
TASLe 5.17 
'^zivia - I n i ^ i a i J,Iij;h S c o r e r s 
Comparison of C o n p e t i t i v e ant". C o n t r o l 
Groups a t 12, 13 and 14- Y e a r s 
Mean Sii 
C o n p e t i t i v e Group i n i t i a l l y S c o r i n g Oiigh 
12 Y e a r s ~ 9.05 C.63 
13 Y e a r s 0.59 2.14 
14 Y e a r s 8.G6 2.43 
C o n t r o l Group I n i t i a l l y S c o r i n g liiigh 
12 Y e a r o 8.63 1.C1 
13 Y e a r s 7.98 1.42 
14 Y e a r s " 8.45 2.53 
A n a l y s i s of V a r i a n c e df 1? P 
C I K 1 2 v C I K 1 3 1 16 0.97 K. iJ • 
C I E 1 3 v C j u i l 4 1 16 0.15 I-J.S. 
C l l i l _ 2 _ v C I K 14 1 Cz 10 0.59 i'J. s . 
r!IH12, v I J I E 1 3 1 & 16 3.01 K.C. 
Nil!; 13 v WIH14 1 16 1.05 f'J.U. 
HIE 12 v r - j n ; i 4 1 o 10 0.-15- Li o S. 
c::-;i;; v WIK12 1 & 32 2.14 ry . S o 
C o v a r i a n c e 
CIH13 v HIH13 1 c 31 C. 88 
CIK14 v r,IE14 1 & 31 0.C4 U.S. 
df .05 .01 
E r a t i o s r e q u i r e d f o r s i g n i f i c a n c e 1 £; 16 4.49 8.53 
1 & 32- 4.15 7.50 
1 & 31 4.16 7.53 
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5.18 
Rxvia - I n i t i a l Lov; Jcorcrs 
Comparison of_Conpetitive and Control 
Groups at 12, 13 and 14 Years 
Competitive Group I n i t i a l l y Scoring Lov/ 
12 Years 2.27 0.94 
13 Years 4.44 2.35 
14 Years 5.33 3.12 
Control Group I n i t i a l l y ucoring LOVJ 
12 Years l.SC C.63 
13 Years 3.CI 1.55 
14 Years 2.93 2.59 
il n a l y s i s of Variance df E P 
CIL12 v CIL13 1 !-'-. 16 11 o 83 .01 
CIL13 v CILI4 1 L 16 4„3C 1. . U . 
CIL12 v CIL14 1 I: 16 16.03 .01 _ 
I1IL12 v M3X.13 1 8: 16 9.4?: .CI 
DIIL13 v MIL14 1 L 16 0.07 K.S. 
HIL12 v rJJ.L14 1 & 16 r? , r. 
CIL12 v NIL!2 1 32 1.79 K.G. 
Covariance 
CIL13 v WILl3 1 fc 31 4.21 „G5 
CTL14 v tfII-14 1 g; 31 5.70 .05 
df .05 „01 
F r a t i o s r equired f o r s i g n i f i c a n c e 1 16 4.49 8.53 
1 5: 32 4.15 7.50 
1 Lz 31 4.16 7.5-3 
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TABLii 5=19 
Anxiety 
Cosrnarison of Co i n p e t i t i y ^ j m d _ j J o n t r o l Groups A, 
B and T at 12, 13 and 14 Years 
A- B 
l ie an I Jean I'iiean fj'J 
Competitive Group 
12 Years 5.07 1.86 5.29 1.71 5.18 1.78 
13 Years 5 . 21 2.C8 4.95 1.99 5.08 2.04 
14 Years 4.72 2.09 5.04 1.86 4.88 1.98 
Control Group 
1?; Years 6.06 1.77 5.DO 1.59 G 0 02* 1.68 
13 Years 6.44- 2.07 6.32 2.37 6.38 2.22 
14 Years 6.79 2.07 6.11 2.37 6.45 2.42 
Analysis of 
Variance df F P df F p. df F P 
CI?, v C13 13:53 "0.23" NO 1&51 1.77 M.G r&ics 1.12 m. 
C13 v C14 1&53 6.19 .05 I&51 0.31 W.G 1&1C5 2. 26 Ho 
C12 v 014 1&53 1.28 WfJ 1C:51 1.07 1&1C5 2.57 Ell 
K12 v W13 1&53 2.47 I0;j 1&51 1.86 i o 1&1C5 05 
1013 v i 'J14- 1&53 1.8S K;j lfr.51 1.27 iilx 1.03 
N12 v P;i4 1«53 6.18 .05 1C.:51 0.17 Nfj 10:105 4.65 . 05 
C12 v Ml2 1&.1GS 7.52 .01 1&1C2 4.59 .05 1&210 12.60 . 01 
Covariance 
CIS v Ml3 1&1G5 9.24 .01 10:101 10.05 .01 1C.209 19.49 . 01 
C14 v W14 icaos 26.46 .01 1&101 5.35 
df 
.05 
0 05 
1&209 
0 
26.68 . 
01 
01 
F r a t i o s required f o r sign i f i c a n c e 1&51 4. 03 7. 17 
1&53 4. 02 7. 14 
1&1C1 t o 1&106 3. 94 6. 90. 
1&2G9 to 1&21C 3. 89 6. 76 
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Anxiety - I n i t i a l Ligh Oeorers 
G o nip a i- i & g n__ojL jiQEjHg j j - ye ana Coutrol 
Groups at 12, IS and_ 14 Years 
Lean -J.. 
Competitive Group I n i t i a l l y Scoring UigL. 
12 Years " 7.75 0.54 
13 Years 6.15 1.69 
14 Years 5.79 1.77 
Control Group I n i t i a l l y Scoring Sigh 
12 Years 8.48 0.02 
13 Years 8.06 2.07 
14 Years 7.64 2.08 
Analysis of Variance clf I? 
CIL12 v CIH13 1 U: 16 21.17 o 01 
Cn-Uo v CIE14 1 Si 1G 1.03 L'.O. 
CIH12 v CIL14 1 & 16 26.34 .01 
Njuiiii v WlE-113 1 0 16 0.91 K.J. 
r;II113 v KIK14 1 & 16 0.75 K.a. 
r:ZEl-2 -v- KIH14 1 & 16 3.07 
CltilJi v W 2 
Covariance 
CZiil3 v HIEI3 
CIK14 v WIK14 
1 & 32 
1 C: 31 
1 C: 31 
9.09 ,01 
7.39 .05 
0.16 .01 
df • 05 < 01 
F r a t i o s r equired f o r s i g n i f i c a n c e 1 16 4. 49 8 53 
1 & 32 A 15 7 50 
1 & 31 4. 16 7 ,53 
TABL1B 5. 21 
Anxiety - I n i t i a l Low Gcorers 
Comparison of Competitive and Control 
Groups at 12, 13 a^id 14 Years 
Competitive Group I n i t i a l l y Licoring how 
12 Years 
13 Years 
14 Years 
iuean 
2.35 
3.42 
3.92 
0.82 
2.25 
1.99 
Control Group I n i t i a l l y Scoring Low 
12 Years 
13 Years 
14 Years 
3.46 
4.98 
5.19 
0.64 
1.91 
2.46 
Analysis of Variance df F P 
CIL12 v CIL13 1 o 16 3.82 f J o l O o 
CIL13 v CIL14 1 o 16 1.15 
C I L I ; ; . v. GIL 14. i & . 16 11.90 
NIL12 v NIL13 1 o c: 16 14.41 .CI 
NIL13 V NIL14 1 & 16 0.21 N.S-
NIL12 v- -WIL14 1 o 16 -7.22 oC5 
CILJ2 v NIL12 1 & 32 19.14 .01 
Covariance 
CIL13 v NIL13 i U 31 4. 28 .05 
CIL14- v NIL14 1 o oc 31 2.56 N.i3. 
df .05 . C I 
F r a t i o s r equired f o r s i g n i f i c a n c e 1 & 16 4.49 8.53 
1 8; 32 4.15 7.50 
1 & 31 4.16 7.53 
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'A'ABL^  5.22 
C o r t e r t i a 
Comgaripon_ of Competitive and Control Groups A, 
D and T at 12, 13 and 14 Years 
B, 
Mean 
Competitive Group 
12 Years 
13 Years 
14 Years 
Control Group 
12 Years 
13 Years 
14 Years 
Analysis of 
Variance 
C12 v C13 
C13 v C14 
C12 v C14 
3B l a e a n SD l ie an Si) 
5.59 1,43 5.17 1.69 5.39 1.56 
5.72 1.55 5.87 1.43 5.79 1.49 
6„39 1.53 6.07 1.97 6.23 1.75 
5.30 1,63 5.45 1.70 5.38 1.66 
5.25 1.64 5.66 1.89 5.45 1.77 
6.03 1.58 5.74 1.78 5.89 1.68 
df F j? df F P df F 
1&53 0.37 MS !Ci51 8.89 . 01 1&1C5 6.78 
1&S3 7,68 .01 18:51 0.71 NO 1&1G5 3.87 
1&53 9.62 .01 1&51 8.99 . 01 1&1C5 19.36 
p 
,05 
,C5 
X I 
K12 v Ml 3 1&53 C. 05. m 1&51 l . 08 K;105 1. 13 N;J 
1013 v K14 1&53 9. 99 .01 1&51 0. 17 l t i c b 6. 47 .05 
BJ12 v N14 1P-.53 6. 49 ,05 K-.51 .1. 44 1P-1C5 7 . 86 . CI 
C12 v N12 1&106 C. 99 NL> 1&102 0. 51 HZ 1&210 c. 00 
Covariance 
C13 v Ml 5 1C1C5 2. 30 MS K U O I C. 02 1&2C9 2„ 19 
014 v Ml 4 K':1G5 1. 41 KG IfclOl 0. 74 1L;2C9 r, 08 
df .05 .01 
F r a t i o s required f o r s i g n i f i c a n c e 1&51 4.03 7.17 
1&53 4.02 7.14 
1&101 to 1&106 3.94 6.90 
1&2G9 to 1C;210 3.89 6,76 
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TABLH 5 .23 
C o r t e r t i a - I n i t i a l High Scorers 
Comparison of Competitive and Control 
Groups at 12, 13 and 14 Years 
he an 
Competitive Group i n i t i a l l y Scoring High 
12 Years 7.74 0.51 
13 Years 7.23 1 .04 
14 Years 7.01 1.29 
Control Group I n i t i a l l y Scoring High 
12 Years 7.85 0 .87 
13 Years 6.81 1.43 
14 Years 6 .71 1.26 
Analysis of Variance df F P 
CIH12 v C I E 1 3 1 & 16 4.50 .05 
CIH13 v C I L 1 4 1 & 16 0.54 N.0. 
CIH12 v CIK14 1 & 16 6 .31 .05 
K11I12 v N H 1 3 1 & 16 6. 30 .05 
KIH13 v NII-314 1 & 16 0.29 I j . i J . 
MH12. v M.IE14 1 & 16 11 .25 .01 . 
CIi':12 v HIII12 1 J . /T HO r.T r* h o U o 
Covariance 
C I E 1 3 v IJIK13 1 & 31 0 . 83 PJ.0. 
CIB14 v KK-il4 1 & 31 0 .37 K . C . 
df .05 .01 
F r a t i o s required f o r s i g n i f i c a n c e 1 & 16 4.49 8.53 
1 & 32 4.15 7.50 
1 & 31 4.16 7.53 
TABLE 5.24 
C o r t e r t i a - I n i t i a l Low Ocorers 
Cor..-;ariGon cf Competitive and Control 
Groups at 12, 13 and 14 Years 
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liean 
Competitive Group I n i t i a l l y Gcoring Lov; 
12 Years 2. 99 C. 98 
13 Years 5. 22 1. 32 
14 Years 5. 85 38 
Control Group I n i t i a l l y Scoring Lov/ 
12 Years 2„ 74 0. 78 
13 Years 4. 20 1 o 42 
14 Years 4. 59 1. 71 
Analysis of Variance df F P 
CXLl?: v CIL13 1 & 16 47.34 .CI 
CI113 v CIL14 1 ?: 16 1.34 N.Li. 
CIL12 v CIL14 1 & 16 32o99 oOi 
NIL12 v NIL13 1 & 16 16.87 .01 
KIL13 v WIL14 1 & 16 1.16 
M.IL12. v KIL14 1 C. 16 23.88 .01 
C i i j l 2 v Hi.L.12 
Covariance 
CIL13 v NIL13 
CIL14 v MIL14 
1 & 32 
1 L 31 
1 8: 31 
0.07 
4.46 
2.99 
I I . 0 < 
N.CJ. 
df .05 .01 
i ? r a t i o s renuired f o r s i g n i f i c a n c e 1 & 16 4.49 8.53 
1 & 32 4.15 7.50 
1 f; 31 4.16 7.53 
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TA3L.U 5 „ 25 
Independence 
Comparison of Competitive and Control Grp.ups A, 
A B T 
I lean l ie an 0 J i-iean 
Competitive Group 
12 Years 6.31 1.55 5. 53 1 .79 5.93 1.71 
13 Years 6.33 2.13 5.99 1 .60 6.16 l.S'9 
14 Years 5.63 2.10 5.72 1 .71 5.67 1.95 
Control Group 
12 Years 6 0 6 6 1.6S 6.32 1 .74 6.49 1.69 
13 Years 6.96 1.76 6.86 1 .71 6.91 1.73 
14 Years 7. C7 2.11 6.82 1 .98 6.95 2.04 
Analysis of df F p df P P df F P Variance ± -L 
C12 v C13 18/53 O.CC KS 18:51 3. 06 1 L-l 05 " 1.67 
CI3 v C14 12:53 9.16 .01 18:51 1. 65 H,3 12:105 8.46 .01 
CI2 v C14 18:53 6.16 .05 12:51 0. 39 N.j 18:105 2.04 Ko 
HI2 v Ml3 15:53 C.95 HL 12:51 4. 57 .05 12:105 4.94 .05 
K13 v iJ14 MCi 1C:51 /•*> 46 L'S 12:105 2.00 
hlh v IJ14 12:53 1.41 HG 1&51 3. 03 K'Li 12:105 4.07 .05 
CI 2 v H12 12:106 1.31 NJ lcdca 5. 10 .05 12:210 5.25 . C I 
Covariance 
CI 3 v Ml3 12,105 2.69 Nj 1&101 7. 03 .01 1&209 8.24 .01 
C14 v H14 1&1C5 12.59 .01 12-101 9. 06 .01 12:209 21.28 . 01 
df r ^  .01 
s i g n i f i c a n c e 12.51 4.03 7.17 
12:53 4.02 7.14 
12-101 to 12: 106 3.94 6.90 
12-.2C9 to 12-210 3.84 6.76 
332 
Ti.BiLJ 5.26 
Independence - I n i t i a l High Gcorera 
Coir.pju^ison of Conpetitive and Control 
Groups at 12, 15 and 14 Years 
iuean ID 
Competitive Group I n i t i a l l y Scoring Ltigh 
12 Years " 8.45 C.61 
15 Years 6.64 1.69 
14 Years 5.98 1.83 
Control Group I n i t i a l l y Scoring High 
12 Years 9.01 0.65 
13 Years 7.95 1.63 
14 Years 8.12 1.78 
Analysis of Variance df F P 
cn:i2 v CiE15 1 S: 16 19.76 .01 
CIE13 v CIH14 1 o 16 2.54 N.fci. 
CIII12 v CIH14 1 n 16 32. 31 .01 
ilih'12 v WIK13 1 ir. 16 5.11 .C5 
KIE13 v NIH14 1 & 16 0.42 
KIU12 -V-NH-I14 1 16 3.27 N.,'_>. 
CIKI2 v PIIEilS 1 c; 6.46 .05 
Covariance 
CIK13 w HIH13 1 O 
i.,Z 
31 5.11 .05 
CIix£4 v WIH14 1 n 31 11.51 .01 
.05 .01 
F r a t i o s required f o r s i g n i f i c a n c e 1 & 16 4.49 8.53 
1 & 32 4.15 7.50 
31 4.16 7.53 
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TiiBLiiI 5,27 
Independence - I n i t i a l Low ucorers 
Cjji.rparison of Co^ipetitive_ and Cj3njtrol 
Groups at 12, 13_ and_14 jfears 
Lean LTJ 
Coupetitive Group I n i t i a l l y Scoring Loy;. 
12 Years 3,34 0,68 
13 Years 5,17 1,72 
14 Years 4,42 2,00 
Control Group I n i t i a l l y Scoring Lov; 
12 Years 
13 Years 
14 Years 
Analysis of Variance df F P 
CIL12 v CIL13 1 c; 16 29,99 .CI 
CIL13 v CIL14 1 & 16 2,72 
CII..12 v CIL14 1 o Li 16 5,63 ,C5 
WIL12 v MIL 13 1 o c; 16 46,89 
MIL 13 v KIL14 1 n 16 - 1 , 34 I'J o UJ o 
KILI2 v HIL14 1 2; 16 41,08 .01 
CIL12 v f'!IL12 1 O t ; 32 9,06 .01 Covariance 
CIL13 v I-IIL13 1 r. 31 5,35 .05 
CIL14 v IJIL14 1 L': 31 13.29 .01 
3.98 
6.49 
6.83 
0.54 
1.50 
1.74-
F. r a t i o s r e r u i r e d f o r s i g n i f i c a n c e 
df .05 .01 
1 & 16 4.49 8.53 
1 & 32 4.15 7.50 
1 & 31 4.16 7.53 
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TABLE 5,28 
Extraversion (J.^.P.II., ) 
Comparison of Coiiipctitive and Control Groups A, B 
and T at 12, 13 and 14 Years 
I? jean SB Mean Mean 
Competitive Group 
12 Years 18.69 2.89 17.50 3.79 18.10 3.39 
13 Years 19.24 3.03 18.67 4.00 18.96 3.34 
14 Years 19.83 3.17 19.27 3.56 19.56 3. 36 
Control Group 
12 Years 18.17 3.04 16.88 3.58 17.53 3.36 
13 Years 18.24 3.20 17.21 §.56 17.69 3.94 
14 Years 18.52 4.12 17.71 4.27 18.00 4.24 
Analysis of df F df F df . _F Variance 1?- —i>— - p — 
C12 v C13 1&53 1.92 NS 1&51 3.88 NS 18:105 5.61 . 05 
C13 v C14 18:53 2.20 1&51 1.80 NS 18:105 4.52 . 05 
C12 V C14 18:53 8.05 . 01. 1&51 11.48 .01 1&1G5 19.47 . 01 
IJ12 v N13 18:53 0.02 1&51 0.58 m 1&105 0.48 NJ 
N13 v K14 18:53 0.43 18.51 2.12 NS. 18:105 2.19 MO • 
N12 v W14 1&53 0.32 NJ 1&51 2.40 NO 18:105 2.43 
C12 v N13 18:106 0.83 NS 12:102 0.71 NS 18*210 1.47 NS 
Covariance 
C13 v N13 18:105 3.40 NS 1&101 4.55 .05 18:209 5.97 . D5 
C14 v N14 18:105 3.42 NS 1&101 4.89 .05 18:209 8.34 .01 
F r a t i o s r equired f o r s i g n i f i c a n c e 
1&101 to 
1&209 to 
df 
1&51 
1&53 
18:106 
18.210 
4. 
4. 
3. 
3< 
,05 
,03 
,02 
.94 
,89 
.01 
7.17 
7.14 
6.90 
6.76 
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TABLii 5.29 
J.E.P.I. Extraversion - Comparison of Competitive 
and Control Groups I n i t i a l l y Scoring 
High on ^ x t r a v e r s i o n and High on Heuroticism 
Lean SD 
Competitive Group I n i t i a l l y High E x t r a v e r s i o n / 
Kigh Weuroticism 
12 Years 21.25 1.29 
13 Years 2C.08 2.84 
14 Years 20.83 2.98 
Control Group I n i t i a l l y High E x t r a v e r s i o n / 
High N e u r o t i c i s n 
12 Years 21.14 1.07 
13 Years 19.71 3.35 
14 Years 2C.CC 2.94 
Analysis of Variance 
CE3EN12 v CIAiiiWlS 
CHEZN13 v Ct^KM4 
CE2KH12 v Cn^ KP!14 
WrBKKl^ v Miilii:rJ13 
NI-BHK13 v IJKEi:r;i4 
ttu^uUlZ v K'ti^ I-3lMl4 
df F p 
1 & 11 4.39 N.D. 
1 & 11 3.2G M.G. 
1 & 11 0.60 W.G. 
1 & 6 1.52 M.C. 
1 2: G C.13 N..3. 
1 & 6 0.87 H.G. 
df .05 .01 
F r a t i o s r e c u i r e d f o r s i g n i f i c a n c e 1 c: 11 4.84 9.65 
1 &: 6 5.99 13.74 
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TA3L2 5.30 
J.IS.P.I. -Axtraversion - Comparison of Competitive 
and Control Groups I n i t i a l l y ocoring 
i l i g h on Zxtraversion and Low on rieurotieism 
Mean SD 
Competitive Group I n i t i a l l y High Axtraver s i on/ 
Low rieuroticism 
12 Years 21.06 1.34 
13 Years 21.29 2.08 
14 Years 21.71 1.57 
Control Group I n i t i a l l y High E x t r a v e r s i o n / 
Low Heuroticistn 
12 Years 20.75 0.96 
13 Years 18.42 3.09 
14 Years 19.25 4.11 
Analysis of Variance df F P 
CHELN12 v CALM 3 1 & 16 0.51 li . G . 
CIL3LIJ13 v CKALM14 1 S: 16 0.50 N . S . 
CLLLM12 v EHELM4 1 S: 16 4. 56 .05 
NEISLW12 v HHLLM13 1 & 11 7.41 .05 
IJAALNlo v NHLLI114 1 J.': 11 0.43 N . S . 
RIJiiSLN12 v HJOLM14 1 & 11 1.38 W.3. 
df o-G5 .01 
F r a t i o s required f o r s i g n i f i c a n c e 1 2: 16 4.49 8.53 
1 & 11 4.84 9.65 
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J.3.P.I. L x t r a v e r s i o n - Comparison of Competitive 
and Control Groups I n i t i a l l y Scoring 
Lov; on Lxtraversion and High on Keuroticism 
I-Iean (JJ 
Competitive Group I n i t i a l l y Lov; ifixtraversion/' 
High Keuroticisra 
12 Years 12.6C 2.22 
13 Years 14.80 3.91 
14 Years 15.70 4.27 
Control Group I n i t i a l l y Lov; l i x t r a v e r s i o n / 
Eigh Meuroticism 
12 Years 13.30 1.89 
13 Years 14.80 3.05 
14 Years 16.40 3.47 
Analysis of Variance df F P 
CLEHN12 v CL^IIN13 1 8: 9 2.00 H.G. 
CLEHEJ13..V CL3HN14 1 .& 9 0 . 36 M ..Li. 
CLLI1K12 v CL;iHN14 1 £ 9 3.15 H.G. 
KLiiLN12 v WLLONIS 1 fi. 9 1.63 r*j o * 
NL5HH13 v NLLitiK14 1 & 9 3.10 N.3. 
DJLEHW12 v HLLi-]N14 1 & 9 6.93 .05 
df .05 
F r a t i o s required f o r s i g n i f i c a n c e 1 & 9 5.12 
.01 
10.56 
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TABLE 5.32 
Neuroticism (J.E.P.I.) 
Comparison of Competitive and Control Groups A, 
B and T at 12, 13 and 14 years 
T 
Mean SD Mean SD. Mean SD 
Competitive Group 
12 Years 11.65 5 .09 12.29 4.57 11 .96 4.83 
13 Years 12.26 6 .07 11.65 3.81 11.96 5.07 
14 Years 11 .26 6.27 11.40 4.50 11.36 5.48 
Control Group 
12 Years 13.44 3.97 13 .27 4.57 13.36 4.26 
13 Years 14.61 5.58 13.02 5.02 13.82 5. 34 
14 Years 14.48 6.12 12.71 5.64 13.61 5.93 
Analysis of df F p df F p df F P Variance i i 
C12 v C13 1&53 0.78 NS 18:51 1.21 NS 18=105 0.13 NS 
C13 v C14 1&53 2.08 NS 18:51 0.47 NG; 18a 05 2.26 NS 
C12 v C14 18:53 0.16 NS 1&51 2.44 NS 1&105 1 .56 NS 
N12 v W13 18=53 3.15 NS 18:51 0 .15 NS 1&1G5 0.84 N S 
N13 v N14 18=53 0.06 NS 18:51 0.53 NS 18:105 1.10 NS 
N12 v N14 18=53 1.53 No 18=51 0 .50 NS 18:105 0.44 No 
C12 v N12 18=106 3.65 NS 18=102 1.12 No 18:210 4.83 . 05 
Covariance 
C13 v N13 18=105 4.36 .05 18:101 2.38 NS 18c 209 6.71 .05 
C14 v N14 18=105 6.91 .01 18=101 1.66 NS 18=209 8.19 .01 
df .05 .01 
F r a t i o s required f o r s i g n i f i c a n c e 18:51 4.03 7.17 
18:53 4.02 7.14 
18:101 t o 18=106 3.94 6.90 
18=209 t o 18:210 3.89 6.76 
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J . l i . l : . I . Eeuroticisffl - Comparison of Competitive 
and_Control Groups I n i t i a l l y J c oring 
Ei^;h oi) Eeuroticisra and High on iJxtraversion 
i.ean .y.j 
Competitive Group I n i t i a l l y High Neuroticism/ 
Kigh .ixtraversion 
12 Years 17.42 2.27 
13 Years L5.92 5.11 
14 Years 12.33 6.88 
Control Group I n i t i a l l y Zigh I J e u r o t i c i s u / 
EigE iiixtravercion 
12 Years 17.57 1.13 
13 Years 15.86 4.78 
14 Years 16.C(: 6.95 
Analysis of Variance df F p 
CEKE:^12 v C E E E E I 3 1 C: 11 E o LJ o 
CEEEi.il 3 v CKKKisl4 1 111 11 11.39 .CI 
CEEE./.I2 v CEKEE14 1 C: 11 7.84 .ct> 
EEEEE12 V EEME: I C-. 6 0.89 E . b. 
EEEE.ELo V rL E E . .14 1 i i 6 L.C4 E . G . 
V EEWEIJ14 1 £; 6 0.36 E . G . 
df . 05 .01 
V r a t i o s r e r u i r e d f o r s i g n i f i c a n c e 1 c: .11. 4.84 9.15 
1 6 5.99 13.74 
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T i ^ L - i 5.34 
, ' i . J . I . Neuroticisrc - Conparisor- of Competitive 
ai-G Control Groins I n i t i a l l y °.c_°.rj-_Ij-U 
Ijit-;h ou Ueuroticisrn anci Low on Hixtraversion 
Competitive Group I n i t i a l l y Ki^h Meuroticisr.;/ 
Low ^ x t r a v e r s i o n 
1?, Years 
13 Years 
14 Years 
Control Group I n i t i a l l y I l i g l i L'euroticism/ 
Lov; Wxtraversion 
12 Years 
13 Years 
14- Years 
I-jean 
17.20 
13.20 
14.80 
18.1C 
17.4C 
13.5C 
1.23 
2o 82 
4.08 
1.66 
6.87 
7.59 
Analysis of Variance 
CKHLEld v CENL..-S13 
CL W L J1 o v CI 11J Lul 4 
c:-;r:L'Ji2 v CHI-JL:J14 
cf 
i 
I 
i 
9 
9 
18.46 
1.21 
4.38 
.CI 
I'J . kJ c 
M.Ge 
KKKL'-SIS v IOILU13 
Hsr;i,^i3 v HErjL:L,i4 
KIII::,1212 v I2HNLU14 
I £ 9 
1 i: 9 
EL c; 9 
C. 12 
0.65 
C.5C 
W, 
FI. 
elf . C5 .01 
F r a t i o s r e r u i r e c l f o r s i g n i f i c a n c e 1 L 9 5„12 _1C5_6_ 
TABL •. 5.35 
J.Ii.J.x. fteuroticisn - Cou.aarioon of Competitive 
and Control Groups I n i t i a l l y jJcoi-iar; 
Lov/ on Keuroticiom and LiRh on l&stravercion 
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Competitive Group I n i t i a l l y Lov/ Keuroticism/ 
High Extraversion 
12 Years 
13 Years 
14 Years 
Control Group I n i t i a l l y Low Weuroticism/ 
High LIxtraver 
12 Years 
13 Years 
14 Years 
Kean 
6.82 
8.47 
9.29 
8.00 
11.2b 
12.33 
2.60 
4.24 
4.73 
3.33 
4.94 
5„37 
Analysis of Variance df F P 
CLHH312 v CLNHE13 1 & 16 2.50 N.3. 
CLMiE13 v GLNhisll4 1 & 16 0.81 W.Li. 
CLNIIE12 v CLNKiil4 1 & 16 4.37 N.S. 
NI.NKrtl2 v H3LMH113 1 & 11 7 = 74 = 05 
WLWME13 v NLKKivL4 1 & 11 C.74 N.S. 
NLWIJiil2 v ftLNHE 14 1 & 11 8.75 .05 
df .05 .01 
F r a t i o s r equired f o r s i g n i f i c a n c e 1 1.6_ 4.49 _ 8.53 
1 & 11 4.84 9.65 
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L e f t Grip 
Comparison of Competitive and Control Groups 
A, B and H at 12, 13 and 14 Years 
I-,ean SD l ie an SD i-jean i6l) 
Corapetitive Group 
12 Years 52.9 16.6 58.6 13.9 55.7 15.6 
13 Years 66.3 17.5 68.4 13.8 67.3 15.8 
14 Years 82.3 16.9 81.9 13.9 82.1 15.5 
Control Group 
12 Years 14.8 15.3 51.5 15.1 50.1 15.2 
13 Years 67.3 17.5 62.5 15.6 64.9 15.7 
14 Years 75.3 16.7 74.7 16.7 75.0 16,6 
Analysis of 
Variance 
C12 v C13 
C13 v C14 
C12 v C14 
df F 
1&53 87.87 .01 
1&53 131.40 .01 
1&53 338.04 .01 
df F 
1&51 47.74 .01 
1&51 114.82 .01 
1&51 189.35 .01 
df F 
1&105 130183 ~. 01 
1&105 246.54 .01 
1&105 531.06 .01 
K12 v N13 
Ml3 v K14-
N12 v K14 
lg*53 103.59 .01 
1&53 35.06 .01 
1&53 171.72 .01 
1&51 37.74 .01 
1&51 71.50 .01 
1&51 143.62 .01 
1&105 125.4© .01 
1&1C5 101.63 .01 
18:105 317.42 .01 
C12 v N12 
Covariance 
C13 v N13 1&105 
C14 v N14 1&105 
1&106 1.79 NS 1&102 6.22 .05 
C.09 N3 
4.68 .05 
1&101 
1&101 
4.02 .05 
5.67 .05 
1&21G 
lg.209 
1&209 
6.72 .05 
1.68 KG 
10.01 .01 
df .05 .01 
F r a t i o s required f o r s i g n i f i c a n c e 1&51 4.03 7.17 
1&53 4.02 7.14 
1&101 to 1&106 3.94 6.90 
1&209 to 1& 210 3.89 6.76 
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TABLE 6.1 
H.S.P.Q. Primary Factors, Means and Standard Deviations 
for Successful Competitive Group at 12, 13 and 14 Years 
Factor 
A 
B 
C 
I 
£ 
F 
G 
H 
I 
J 
i 
1 
— S i t — 
12 Years 13 Years 14 Years 
Mean S.D. Mean S.D. Mean S.D. 
10.31 3.35 10.94 4.14 12.34 3.83 
6.60 1.65 6.86 1.26 7.40 1.65 
9.43 3.06 10.03 3.82 , %.8f 3.17 
11.91 3.01 11.29 3.79 10.11 3.56 
10.17 3.47 10.60 2.57 11.83 3.02 
11.11 3.09 11.83 3.53 11.94 3.53 
10.42 2.79 11.26 3.22 11.57 2.85 
10.17 2.85 9.83 3.53 11.74 3.96 
6.34 3.44 5.51 2.87 3.63 3.54 
7.60 3.08 7.45 3.21 7.86 3.41 
10.86 2.77 10.00 3.27 9.66 2.29 
10.51 3.15 10.37 2.93 9.74 2.70 
11.69 2.78 11.03 2.63 11.17 2.91 
9.06 2.89 9.00 3.54 8.74 3.12 
TABLE 6.2 
H.S.P.Q. Primary Factors, Means and Standard Deviations 
for Unsuccessful Competitive Group at 12, 15 and 14 Years 
12 Years 13 Years 14 Years 
Factor Mean S.D. Mean S.D. Mean S.D. 
A 10.00 3.41 11.57 3.79 12.00 4.21 
B 6.69 1.66 7.11 1.51 7.17 1.36 
C 10.34 3.13 11.37 3.46 11.94 3.73 
0 10.74 3.72 10.31 3.82 8.80 3.50 
E 8.34 3.70 11.37 3.38 11.91 3.40 
F 10.49 3.37 11.66 3.47 12.03 3.19 
G 10.40 3.16 10.49 3.85 10.71 3.95 
H 11.06 3.46 12.11 4.00 12.03 4.28 
I 7.31 2.82 6.31 2.97 5.89 3.18 
J 8.86 3.47 7.83 3.49 6.40 3.11 
0 10.54 2.55 10.37 3.34 8.71 3.28 
Q 2 10.80 2.58 10.74 3.53 9.51 3.55 
Q 3 11.60 2.72 11.46 2.80 10.66 2.87 8.26 3.35 8.71 3.85 7.97 3.86 
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'x^ 'JL-i 6.3 
>_J^ P,^ _gJ- Pe r s o n a l i t y Prof i 1 e, i u l t i p l e "Ji^crir.]inant 
A n a l y s e o f JBecesaf u l _ C oii^o e t _ i t i v o _ Group 
12 v 13 13 v 14 12 v 14 
Qigenvalue 
df 
Clii ocuare 
P 
0.1267 
14 
7.4-4 
i] O |J o 
0.3575 
14 
18. C5 
C.5C92 
14 
.05 
• i l k c i Laabda 
df 
F 
10 
C.0875 
14 55 
C.5C 
0.7477 
14 C-. 55 
1.33 
W. 0. 
0.6 G 26 
14 L 5b 
2. C C 
.05 
Scaled Vectors 
A 
B 
C 
D 
F 
G 
I 
J 
0 
^2 
"^3 
V-'A 
1»60 
-O.oB 
4.67 
-8.01 
4.63 
4.55 
4.94 
-13.7 S 
-7.92 
2.65 
-11.59 
6.46 
-G.5G 
4.93 
8.51 
7.42" 
-10.50 
-7.26 
=7.37 
-6.72 
C. 21 
9.42 
3.27 
5.71 
— 3. CO 
C.74 
-4.19 
4.4C 
9.00 
=5.12 
•10.24 
Qj.Cl 
3.48 
6. 25 
1.67 
I.C2 
5. 65 
-5.73 
-0.01 
-4.27 
5.79 
Values required f o r s i g n i f i c a n c e 
df .05 .01 
Chi Square 14 23. o9 ? . 9 o l 4 
F 14 & 5b 1.9C 2.47 
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K.&.P.C.. Votal P e r s o n a l i t y ? r o f i l e j _ I s _ --• i s c r j t,.inant 
Analyses of UnGucceosful Com]Detitive Group 
12 v 13 13 v 14 1?, v 14 
liigenvalue C.2C67 C.4578 0.5652 
df 14 14 14-
Chi Licuiare 14.38 23.37 27.77 
P N.iu. .05 
.'ilka Lambda 0.7932 C.6860 C.6389 
df 14 0 55 14 L 55 14 P: 55 
F 1.02 l.ac 2.22 
Jcaled Vectors 
A 
B 
C 
D 
Li 
F 
G 
K 
I 
C 
c 
3 
1L.22 
2 o CI. 
7.93 
-C.58 
11.09 
4.78 
-2.55 
11.27 
-5.12 
4.87 
14.33 
3. 61 
-0.67 
4.29 
3.62 
-5.41 
-10.53 
0.46 
-4*27 
5.80 
• 15 = 08 
1.35 
-13.11 
-9.74 
-3.17 
-5.48 
-3.16 
i . VV 
5.86 
-1.57 
-10.SI 
5.69 
-1.91 
6 „ Co 
-13.7C 
-0.91 
-11.74 
-1.52 
-3.12 
Values required f o r s i g n i f i c a n c e 
Chi Square 
F 
df . 05 
14 23.69 
14 & 55 1.90 
.01 
29.14 
2.47 
546 
6.5 
h'o.o.^'o „, 'Jotal ..'ersonality ? r o f i i c , i . i l t i n l e _Jiscgir.;inant 
i'-nalysoo of iJuccessf u l and Unsuccessful 
Competitive Groups 
12 years 
j'.igoKivalue 
df 
Chi Cruare 
C. 2257 
14 
13.03 
n . s . 
13 years 14 years 
C,5c61 
14 
27-81 
.C5 
C.4979 
14 
?:b.GV 
.'ill's 
df 
F 
Lambda 0.8150 
14 C-. 55 
C.89 
0.6385 
14 L 55 
2.22 
.C5 
C. 6376 
14 C: 55 
1.96 
.C5 
Jcaled Vectors 
L 
B 
C 
a 
G 
E 
T" J_ 
J 
C 
"2 
-2.63 
2.40 
3.75 
-3.98 
-4.C7 
— P o o5 
15.34 
5.37 
11.99 
3.57 
0.73 
-1C.1L-
-7.04 
C.31 
5.69. 
5.86 
-5.24 
Q 3 
-4.78 
-6.16 
13.43 
5.46 
7.41 
11.10 
1.92 
2.98 
2.24 
-16.34 
-1.5C 
15.74 
-5.97 
1.93 
L. 54 
-10.22 
-5.90 
-6.75 
-1.26 
2.17 
^2. C 2 
Values required f o r s i g n i f i c a n c e 
df .C5 .01 
CM Jpuare 14 23.69 29.14 
F 14 C. 55 1.90 2.47 
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TABLE 6„6 
Exvia 
Comparison of Successful Competitive and Unsuccessful 
Conpetitive Groups at IP., 13 and 14 Years 
I-iean 
Successful Competitive Group 
12 Years 5. 93 2. 17 
13 Years 6. 48 71 
14 Years 7. 42 79 
Unsuccessful Competitive Group 
12 Years S. 56 2. 28 
13 Years 7. 4.4 2. 5C 
14 Years 7 = 68 2. 85 
Analysis of Variance at F P 
SC12--v CGI 3 - 1- 34 1.«'82 I4.--&. 
SC13 v JC14 1 «?: 34 6.48 .C5 
JC12 v JL.C14 1 34 12.64 .01 
UC12 v UC13 1 Hz 34 16.X2 oCl 
DC13 v UC14 1 Cz 34 2.44 r! . >J . 
UC12 v UC14 1 n 
t_ 
34 14.81 .01 
CC12 v UC12 1 68 C.54 H.fl. 
Covariance 
3C13 v UC13 1 a 67 C.7S W.LI. 
;JC14 v UC14 1 o c 67 C.15 
df .C5 CI 
F r a t i o s r e r u i r e d f o r s i g n i f i c a n c e 1 lb 34 4.13 7. 45 
1 & 67 t o 1 £: 68 3.99 7. 03 
.i^DU 6.7 
Anxiety 
Cotrparioon of ^ucces^ful Corige_titivo_ and Unsuccessful 
Coiiipetitive Groups at 12, 15 and 14 Years 
Ijean GD 
Successful Competitive Group 
12 Years " " 5.45 1.63 
13 Years 5.25 2.04 
14 Years 4.85 2.01 
Unsuccessful Competitive Group 
12 Years 5.00 2.13 
13 Years 4.81 2.09 
14 Years 4.5C 2.12 
Analysis of Variance df F p 
V . 34_ _ O.A9_ _. _ 
0C13 V ,X14 1 8: 34 3.59 IJ O ij o 
0C12 V oC14 1 C. 34 2.60 IJ . i J o 
UC£2- V UClo 1 L -34 0.4-4- EJ . fc> . 
UC13 V UC14 1 G: 34 1.63 N.S. 
UC12 V UC14 1 & 34 2.16 W./J. 
uC12 v UC12 1 & 68 0.95 K.a. 
Covariance 
0C13 v UClo 1 C: 67 0.76 H.Li. 
J 0 1 4 v UC14 1 e: 67 0.45 rJ.fj, 
df 
F r a t i o s required f o r s i g n i f i c a n c e 1 34 
1 G: 67 to 1 E: 68 
.05 
4.13 
3.99 
7 
7 
G o r t e r t i a 
G o_r,vg ar i s o *: of uUcceajrly^Coi i j j e t i t i v c _and Unsuccessful 
COK;:etitive Grot: >r, e. t JL2. 13 and 14- Years 
kean GD 
Gi'xcessful Competitive Group 
IP Years 5.38 1.40 
15 Years 5.79 1.51 
14 Years 5.87 1.5C 
Unsir.ccessful Competitive Groi^n 
12 Years 5.4-1 1.68 
13 Years 6.11 1.53 
14 Years 6.57 1.93 
Analysis of Variance df ? 
.•jClfc v ,JC13 1 L. . 34 2.10 r i . G. 
bClb v J014 1 r- 34- — G.55 
KJCI?, v fiC 14 1 c; 34 3.63 
UCK, v UC13 1 £; 34 7.79 .01 
UCI3 v UC14 1 34 2.71 K.3. 
UC12 v UC14 1 C:-. 34 9.81 .01 
v UC1L 1 1: 68 C .Ct K . . 
Covariance 
• -i v UC1G 1 67 1.17 
0C14 v UC14- 1 It 67 2.76 K.."j. 
df .05 .01 
L? r a t i o s required f o r s i g n i f i c a n c e 1 & 34 4.13 7.45 
1 & 67 to 1 t 68 3.99 7.03 
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Independence 
Comparison of Guccessfull Competitive and Unsuccessful 
Competitive Groups at 1 13 and 14 Years 
l ie an 
Succe s s f u l Competitive Group 
12 Years 6.3C 1.84 
13 Years 6.01 1.65 
14 Years 5.85 1.79 
Unsuccessful Competitive Group 
12 Years 6.C7 1.72 
13 Years 6.23 2.32 
14 Years 5.19 2.15 
Analysis of Variance df "71 P 
>'-tCl f i v oC13 1 34 0.60 M. u. 
LiCl 3 v ^CI4 1 & 34 C.57 l - l r> 
v LCI4 1 s. 34 1.37 i'l.C. 
UC12 v UC13 1 rt L: 34 0...39 w.a. UC13 v UC14 1 ft i-\ 34 11.46 .01 
UC12 v UC14 1 J; 34 7.17 . C5 
IJC12 v UC12 1 •j 6G t . 27 i J. J . 
Covariance 
i-<313 v UClo 1 C; 67 0.1G 
oC14 v UC14 1 o 67 1.86 fi o l j o 
df .05 .01 
F r a t i o s required f o r s i g n i f i c a n c e 1 34 4.13 7.45 
1 C-. 67 t o 1 & 68 3.99 7.03 
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VABKT. 6.10 
trave^sion ( 2 . i.. ) 
Comparison of Successful Competitive and Unci: ccessful 
Competitive Groups at 12, 18 and 14 Yea rs 
tie an 
Successful Competitive Group 
12 Years 
13 Years 
14 Years 
18.60 
IS. 26 
10.09 
3.04 
3.04 
3.41 
Unsuccessful Competitive Group 
12 Years 
13 Years 
14 Years 
17. SV 
19.51 
2C.17 
3.49 
3.19 
3.C2 
Analysis of Variance df F P 
S€12 v SGi-g- - -1 34 
SCI 3 v SCI 4 1 e-. 34 
SC12 v SC14 1 C; 34 
- - 1V?6 
C.53 
1.42 
- -H-5-S. 
i i . s . 
w. s. 
DC12 v UC13 1 l i 34 
UClo v UC14 1 £: 34 
UC12 v UC14 1 t 34 
5.35 
1.91 
10.87 
.05 
w. s. 
. 01 
SCI2 v UC12 1 & 68 C.61 
Covariance 
.JC13 v UC13 1 £c 67 C.09 1*1. S. 
SC14 v UC14 1 & 67 1.G9 W.u. 
df .05 .01 
F r a t i o s required f o r s i g n i f i c a n c e 1 & 34 4.13 7.45 
1 t 67 to 1 £e 68 3.99 7.03 
i'lil3L..-j 6 . 11 
!.'euro t i e ism ( J . ^ . r . I . ) 
Cj^^arJ^ccm of buccessful Competitive and Unsuccessful 
CoLioetitive Groups at 12, 13 and 14- Years 
i-.ean 
successful Conpetitive Group 
12 Years 12. G3 4. 67 
13 Years 12. 23 5. 43 
14 Years 11. 89 5. 96 
Unsuccessful Coupetitive Group 
12 Years 12. 17 4. 97 
13 Years 1C. 46 4. 67 
14 Years 10. 09 R w . 47 
/."nal5 s i s of Variance df F P 
v LCI 3 1 fc 34 0.19 n. z. 
oC13 v LiC14 1 & 34 0.24 
bC12 v GC14 1 g- 34 0.05 N.L. 
UC12 v UC13 1 & 34 6.13 .05 
UClo v UC14 1 & 34 0.39 M.S. 
UC12 v UC14 1 & 34 5.41 .05 
LCI 2 v UC12 1 68 COO K.D. 
Covariance 
.L.C13 v UC13 1 i: 67 2.09 N.ib. 
GC14 v UC14 1 & 67 1.69 N.S. 
df .u5 .01 
F r a t i o s required f o r s i g n i f i c a n c e 1 & 34 4.13 7.4-5 
1 & 67 to 1 & 68 3.99 7.03 
T/tBLG 6012 
L e f t Grip 
Comparison of Guceessful Competitive and Unsuccessful 
Competitive Groups at 12, 15 and 14 Years 
Kean GD 
Successful Competitive Group 
12 Years 58o7 16.4 
13 Years 69.5 16.9 
14 Years 85.7 15.1 
Unsuccessful Competitive Group 
12 Years 51.1 14. 3 
13 Years 62.5 14.9 
14 Years 76.9 13.6 
Analysis of Variance df F P 
JC12 v GC13____ 1 111 34 49.33 .01 
GC13 v GC14 1 0 U 34 82.22 .01 
GC12 v GC14 1 r. 34 198.92 .01 
UC12 v UC1-3 1 CI 34 .01 
UC13 v UC14 1 2-. 34 104.34 .01 
UC12 v UC14 1 n (1. 34 162.39 .01 
GC12 v UC12 1 n G8 4.42 .05 
Covariance 
GC13 v UC13 1 r. 67 3.29 H.S 
SC14 v UC14 1 h 67 6.47 .05 
df .05 .01 
F r a t i o s required f o r s i g n i f i c a n c e 1 t 34 4.13 7.45 
1 £: 67 to 1 & 68 3.99 7.03 
354 
TADLJ; 7.1 
E.G.P.' '•<, Urinary Fac t o r e , Leans tandar* 
f o i Lrop Out Group at 12 Years 
Factor Lean m-v Factor Lean [jTj 
A 9.96 4.40 F 11.46 3.79 
B 6.27 1.61 G 10.12 e^i o D 3 
C 10.12 3.54 10.S5 2.73 
j ; 10.65 3.67 7.27 2.91 
E 9.73 3. 04 J 7.58 3.53 
•actor Loan 
0 1C.35 3.49 
G 1C.15 2.82 
0' 10.92 2.88 
8.58 2.86 
TABILG 7.2 
Total Personality P r o f i l e , L . u l t i p l e Discriminant 
Analyses of Guccessf u l and Uncuccessful Competitive 
Groups and Lrop Out Group at 12 Years 
Eigenvalue 
df 
Chi Lieu are 
P 
GC12 v Lrop 12 
C .1783 
14 
8.69 
UC12 y Drop 12 
0.1159 
14 
5.81 
V i l l i s Lambda 
df 
('.8487 
14 & 46 
0.59 
0.8962 
14 & 46 
0.38 
Scaled Vectors 
A 
B 
C 
i) 
• \ 
lit 
F 
G 
H. 
I 
J 
0 
>2 
-8.93 
-2.74 
2.28 
•12.65 
-5.07 
7.27 
-4.26 
4.98 
7.35 
3.16 
O.CC 
-2.46 
-10.14 
5.47 
-8,07 
=7.18 
-2.16 
-2.73 
-0.44 
7.08 
-4.13 
4.85 
0.76 
-16.34 
-3.80 
-2.96 
-3.22 
1.57 
Values required f o r s i g n i f i c a n c e 
Chi Gcuare 
df • 05 .01 
14 69 29.14 
C: 46 1. 92 2.53 
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T i U l j — i 7 e 3 
Comparison of Successful Competitive^ and ^op-Out 
Groups at 12 Years 
Kean 
Successful Competitive Group 5.93 
Drop-Out Group 6.C8 
Analysis of Variance df F p 
SC12 v Lrop 12 1 59 C.C2 M.S. 
2. .17 
2.72 
TABLii 7.4 
Latvia - . - — 
Comparison of Unsuccessful Competitive and Dron-Cut 
Grouus A (L i) at 12 Years 
mean L>_> 
Unsuccessful Competitive Group 5.56 2.28 
Drop-tut Group 6.08 2.72 
Analysis of Variance df F p 
UC12-V Drop 12 1 & 59 1.42 fJ.L, 
F r a t i o required f o r s i g n i f i c a n c e 
df 
1 & 59 
.05 
4.00 
.01 
7.08 
356 
TABKi 7.5 
Anxiety 
Comparison off Successful Competitive anci Drop-Cut 
Groups at 12 Years 
Lean Ji) 
ijuccess f u l Competitive Group 5.45 1.63 
Drop-Out Group 5.17 1.71 
Analysis of Variance df F p 
Dc.12 v :]rop 12 1 59 0.39 K.J. 
T A BIAS 7.6 
Anxiety 
Conparison of_Lb.successful Copj^etitiire ana Jrop-^Out 
Groups A £ 3 at j._^ __Yea£s 
Lean 
Unsuccessful Competitive Gi~oup b.CC 2.13 
Jrop-Cut Group 5.17 1.71 
Analysis of Variance df -F - p 
UCla v Jrop 1?, 1 2: 59 0.C5 M..'J. 
df .C5 .01 
i p r a t i o rec>uired f o r s i g n i f i c a n c e 1 Cc 59 4.GG 7.G8 
357 
i.'^XJ.i-'—i 7 o 7 
C o r t c r t i a 
Cor.'parisoii of ouecesGfui Coi/.-potitiyc atic. ^ r o p - l u t 
Groups at Hi Yearc 
i ean 
uvxceccful Competitive Group 
op-Cut Group 
Analysis of Variance 
ii-Clt, v Drop 12 J. & 59 
F 
1 o C3 
I.4C 
p 
C o r t e r t i a 
Cor.JO£ir_iaon_of U n succescful Competitive s.nd Droo-Out 
GrowpG A v- B at IS Yearc 
I ,,ean u3 
Unoucceaafui Competitive Group 5„41 1.66 
z>rop-Gut Group 5.78 1.55 
Analysis of Variance df F p 
UC12 v Ivrop 12 1 & 59 0.68 H./J. 
F r a t i o s r e t i r e d f o r s i g n i f i c a n c e 
df 
1 & 59 
.Co .01 
4.0C 9.08 
358 
TABLV1 7.9 
Independence 
Comparison of Jucceosful Competitive ar-i s^^ ££32r^£i 
Groups at 1 kJears 
Lean . j ; 
Oucceccful Competitive Group 6.3C 1.84 
urop-Cut Group 5.77 £.06 
Analysis of Variance df If p 
fjClPd v Drou 12 1 & 59 1.12 P.'.u. 
TAloLLi 7.10 
inciepencence 
Comparison of Unsuccessful _Coii:petitive and } jrojj-C'uit 
Groups A l': 2 at 12 Years 
Unsuccessful Competitive Group 
Jrop-Gut Group 
Analysis of Variance df 
UC12 v Drop 12 1 .?: 59 
kean 
6.C7 
13.77 
F 
0.19 
1.72 
2.06 
P 
N.fl. 
i1'. r a t i o s reouired f o r s i g n i f i c a n c e 
df 
1 & 59 
o 05 o C I 
4.CC 7.08 
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£xtraversion ( J . b . / . i . ) 
Coc.parison of ^Successful Competitive jind Drop-Out 
Groups at 12 Years 
Mean CD 
s f u l Competitive Group 18.60 3=04 
Drop-Out Group 18,12 2.70 
Analysis of Variance df F p 
SC12 v Drop 12 1 !L 59 0.39 N.S. 
TABLE 7.12 
Sxtraversion (J.E.P.I.) 
Comparison of Unsuccessful Competitive and Jirop-Out 
Groups k C: Ti at 12 Years 
• - I . I i 
kean GD 
Unsuccessful Competitive Group 17.97 5.49 
Drop-Out Group 18.12 2.70 
Analysis of Variance df F p 
UCi2 v Drop 12 1 {?: 59 0.01 W.o. 
df .05 .01 
F r a t i o required f o r s i g n i f i c a n c e 1 C: 59 4.00 7.C8 
TABLli 7 . 1 3 
Neurotieisra 
Coriiparioon of Successful Competitive and Jroj>-Cut 
Groups at 12 Years 
kean 3L» 
^Successful Conpetitive Group 1 2 . 0 3 4 . 6 7 
urop-Cut Group 1 2 . 0 4 5 . 1 2 
Analysis of Variance df F p 
. X I 2 v L I - O J 1 2 1 C: 5 0 C . 0 2 H.LS. 
TABLii 7.14 
Heur o t i c i s i u 
Couparison of Unsuccessful Conpetitive and Drop-Cut 
Groups A B at 1.-. Years 
Lean 
Unsuccessful Competitive Group 12.17 4.97 
~.rop-Cut Group IP.04 5.12 
Analysis of Variance df F p 
UC12 v Drop 12 1 C: 59 0.0C K.G. 
df .05 .01 
F r a t i o required f o r s i g n i f i c a n c e 1 C. 59 4.00 7.08 
TAGLL 7.15 
L e f t Grip 
CoaparisoK of Gucccssful Competitive and Drop-Cut 
Groups at 12 Years 
i-.ean 
Successful Competitive Group 5C.7 16.4 
jJrop-Out Groujo 54.2 13.2 
Analysis of Variance df F p 
GC12 v Drop 12 1 t 59 1.31 K.Li. 
7.16 
L e f t Gri~i 
Comparison of Unsuccessful Competitive anu. Jrop-Out 
Grouns A L B at IS Years 
Unsuccessful Competitive Group 51.1 14.3 
->rop-Cut Group 54.2 13.2 
Analysis of Variance df F p 
UC12 v ^rop 12 1 {?-. 59 C.82 N.G. 
a ? r a t i o required f o r s i g n i f i c a n c e 
df 
1 £•. 59 
.05 
4.CC 7 
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TABLE 8.1 
Raw Scores HSEQ Primary Factors 
Competitive Group A 12 Years of Age 
ubject 
umber A B C D | F G H I J 0 % Q 3 Q4 
CI 13 7 10 12 9 13 11 13 9 12 9 11 14 7 
C2 11 9 8 3 8 5 10 9 6 15 14 11 13 10 
C3 8 8 8 8 16 17 12 8 8 8 12 14 8 10 
C4 6 7 9 11 7 8 15 7 9 10 13 11 10 11 
C5 11 6 11 13 9 14 12 13 11 1 7 16 12 11 
C6 9 6 12 11 9 12 12 15 9 8 10 16 12 8 
C9 10 9 9 9 10 9 9 11 10 7 11 5 9 11 
CIO 12 7 10 19 8 12 5 3 10 10 12 14 8 10 
C l l 13 7 7 12 13 11 6 8 7 11 18 8 11 10 
C12 10 8 10 12 7 12 13 10 8 7 13 10 9 8 
CI 3 10 8 10 14 4 6 15 14 3 7 9 10 13 10 
C14 10 8 12 10 17 10 10 11 5 6 8 13 13 10 
C15 7 3 8 15 10 10 10 13 6 13 7 16 10 11 C17 8 7 8 14 10 12 8 7 11 10 11 7 8 11 
C18 8 6 5 14 12 7 9 6 10 4 14 10 11 11 
C20 12 6 10 11 7 15 6 12 4 7 14 8 6 12 
C21 10 7 9 7 14 11 10 12 7 8 9 10 9 10 
C25 3 4 7 13 10 5 12 9 10 12 14 14 15 2 
1 1 7 1 1 1 1 n 1 1 1 C\ n 11 1 o 1 1 A X X # J . J . X X ( X X X V X X X X X X D C27 10 7 9 15 n 11 4 10 10 12 9 8 11 11 
C28 10 5 10 10 4 10 10 10 8 6 10 16 8 14 
C29 12 7 14 13 17 15 12 11 8 9 8 16 15 4 
C30 12 7 13 13 13 15 6 12 5 6 6 10 6 6 C31 6 7 4 11 10 12 7 14 10 6 14 10 12 6 
C33 12 8 13 7 13 13 15 16 5 12 9 12 15 11 
C34 8 7 12 9 12 14 7 12 5 9 10 13 15 9 
C35 9 4 11 8 5 8 9 10 9 7 12 11 10 7 
C36 12 3 12 10 10 12 10 12 8 10 12 6 8 8 
C37 9 6 15 10 6 15 9 11 10 10 10 13 11 6 
C38 13 5 10 14 11 10 12 14 5 9 10 10 13 12 
C39 12 7 12 10 4 11 10 10 8 10 13 15 15 6 
C42 13 8 15 10 10 13 7 15 4 6 8 7 12 7 
C43 14 8 4 14 12 15 8 10 3 4 11 11 7 7 
C45 12 7 11 6 4 5 19 17 7 10 9 18 15 4 
L4o 16 8 15 2 8 6 12 18 6 2 7 10 1 C47 10 8 13 13 18 12 10 13 11 4 8 11 13 9 
C49 7 4 6 7 11 11 14 12 8 9 9 12 9 10 
C51 7 3 10 16 10 3 10 8 5 8 11 8 8 10 
C52 10 4 15 8 11 16 13 15 4 4 10 10 15 3 
C54 8 8 8 15 11 8 9 7 9 13 8 15 12 12 
C55 11 6 11 6 5 7 15 14 15 5 11 11 17 7 
C56 11 6 9 17 9 13 14 14 4 7 15 7 16 11 
C59 13 6 9 11 15 12 8 10 4 6 10 10 9 9 
C60 12 6 10 12 10 18 16 10 8 2 10 8 12 10 
C61 7 8 9 8 12 19 11 6 11 11 13 11 10 10 
C62 18 9 11 14 12 16 12 10 8 5 10 7 10 7 
C63 12 5 10 11 10 18 12 10 4 8 14 7 10 6 
C65 10 7 8 14 10 9 14 5 10 6 15 10 10 10 
C66 10 6 8 12 13 13 8 17 0 8 12 12 17 12 
C67 7 10 13 11 11 9 3 5 7 13 12 13 10 11 C68 12 7 14 8 12 8 13 14 9 7 10 13 10 10 C69 6 7 7 10 15 6 13 5 6 10 11 9 10 11 C71 7 9 12 12 11 5 10 9 12 12 11 10 13 9 
C72 9 6 12 7 12 9 12 15 6 4 8 10 13 8 
86 3 
•j!i.DL^ 8.2 
uau scores LI.jPQ FriL.iary j'actors 
Conpotitive Group 3 12 Yoarc of ii^o 
ub j c c i 
uober ' L 3 0 ]j :; ~? J. G Li I i> 0 -r <0I 
r 
0 -4 
C75 13 9 10 6 11 16 15 16 6 9 8 10 11 4 
076 8 3 8 16 8 12 10 0 10 4 l o 0 u 1 2 8 
C73 7 8 10 13 10 12 4 10 5 14 10 10 8 13 
C79 7, 5 5 13 12 14 12 7 4 0 1 2 13 14 ie 
COO A 7 4 14 9 9 7 6 11 14 1 1 18 8 1 2 
CC1 8 G 13 11 13 11 13 8 6 8 10 10 13 7 
C82 12 5 7 8 8 7 12 12 5 8 9 12 14 10 
083 14 4 17 12 7 11 9 0 13 1 1 9 n <J O 1 1 
C85 19 4 6 6 12 17 n O 11 5 2 5 7 13 1 1 
C88 9 1 0 12 11 9 9 13 3 12 . 11 10 8 13 
C9C 13 7 G 14 9 12 8 1 1 1 0 10 12 8 1 1 4 
091 4 7 7 16 6 n O 10 9 5 9 15 O U 10 10 
CSS 3 7 9 16 9 6 c 9 5 13 15 13 17 9 
C93 9 5 7 13 12 10 10 9 5 6 1C 7 12 10 
C94 1 1 0 4 17 7 12 9 7 ^ 6 14 8 9 12 
C95 12 5 5 8 5 11 11. 10 8 5 1 2 1 0 14 5 
CC7 1 0 7 12 7 16 17 9 13 7 8 8 1 1 9 4 
C90 16 8 15 9 10 1 2 12 15 4 6 8 8 14 6 
099 --i-e— _ .a. O le-- - t i - - 4 -4- -3r4- 4 - ±2- (V 1.' 1-1- -1-1— -16 O 
CI 01 8 7 i i l l 11 12 9 11 8 6 7 6 9 8 
C1C3 16 8 9 17 1 1 15 11 0 4 b 10 10 1C 11 
Clt'4 7 5 7 13 18 10 11 1 0 9 5 15 0 10 13 
0105 12 6 1 1 9 13 1 0 9 1 2 ~2~ 5 7 11 9 6 
0106 7 8 1 5 13 7 13 13 P. 9 9 9 1 1 14 7 
C1C7 16 5 11 1 1 12 9 9 12 7 3 11 12 14 7 
OK/8 1.4 6 6 8 6 6 14 8 0 n 12 8 12 10 
C1C9 6 3 12 10 6 12 14 Ci 6 14 1 0 12 12 8 
CI10 1 3 8 14 14 14 14 15 IS 10 8 14 10 6 
G i l l 4 9 o o 10 O o 13 13 13 2 4 16 10 7 7 C112 9 8 8 12 8 9 8 11 O 5 13 1 2 11 10 
C113 15 6 8 6 9 9 4 9 0 6 13 15 14 10 
C115 17 5 1 0 8 9 14 9 9 8 O 7 0 9 5 
C117 7 9 6 18 9 10 12 9 2 1 1 13 11 8 14 
CI 18 17 8 14 9 7 11 11 13 3 4 0 7 7 9 
C119 13 a -~8— ~7 9 10 O O 12 9 8 11 8 9 8" 
CI 20 11 8 9 12 8 9 8 8 6 6 9 8 15 8 
CI21 8 9 14 6 4 4 15 10 8 10 4 10 14 2 
C122 9 6 1 1 14 2 6 8 8 10 6 12 8 10 8 
CI 23 11 4 5 15 13 13 7 10 8 5 14 9 1C 1 1 
CI 24 5 9 15 14 4 13 12 15 4 2 4 10 13 12 
CI 25 9 6 10 10 6 13 14 14 3 3 11 10. 12 5 
CI 26 14 6 10 7 7 11 14 16 4 10 6 8 17 3 
CI 27 12 9 12 10 8 11 9 8 3 6 9 10 13 3 
CI 28 3 7 7 10. 8 10 8 10 8 17 7. 13 13 11 
C130 10 8 11 12 6 4 15 5 6 5 11 10 8 8 
C131 8 8 8 13 8 15 10 13 15 7 12 7 8 9 
C132 7 6 14 8 16 10 13 14 1 9 4 10 15 10 
C133 16 8 12 7 12 7. 8 7 8 6 11 11 12 3 
CI 35 13 6 10 12 9 11 9 8 13 11 14 15 11 12 
C136 11 7 15 10 5 7 9 10 8 8 6 8 11 11 
C139 6 8 9 12 6 11 12 11 5 9 13 10 10 11 
C140 no 8 6 8 8 11 13 12 3 12 8 8 12 8 
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TABLE 803 
Ravr Scores H&PQ Primary Factors 
Competitive Group A 13 Years of Age 
subject 
Jumber A B. C J> E F G. H I J 0 ®2 % % 
CI 18 5 15 11 14 12 9 16 5 6 5 8 13 5 
C2 8 6 5 13 8 8 10 9 11 14 13 13 13 9 
C3 8 8 11 12 8 17 8 12 4 10 13 15 10 9 C.4 7 6 6 12 8 7 12 2 7 8 11 12 11 10 
C5 14 6 9 5 14 15 12 10 4 2 9 8 9 5 C6 10 5 10 11 10 9 12 9 5 8 13 11 11 10 
C9 20 8 13 1 16 16 10 15 9 6 6 6 10 9 CIO 14 6 8 12 12 12 9 3 8 6 18 16 8 16 
C l l 11 5 9 15 6 5 10 3 9 12 10 12 13 12 
C12 13 9 5 15 14 14 7 7 9 8 13 10 17 8 
C13 17 8 10 15 5 14 8 9 5 6 16 13 12 13 C14 8 8 12 10 15 12 10 9 9 6 6 13 10 7 
CI 5 8 7 8 10 12 9 6 12 0 8 10 10 11 12 C17 15 8 8 10 11 10 9 7 4 8 6 8 7 8 CI 8 6 8 6 12 12 8 10 8 8 7 11 11 12 12 
C20 10 6 10 12 9 13 10 14 6 6 11 9 9 11 
C21 8 7 11 12 10 12: 10 11 8 7 14 10 10 8 
C25 10 5 12 11 12 14 18 20 8 4 12 14 12 2 G26 11 8 12 - 12 9 -10- -13- 9 «- 8 -14- - 14 14-- 10 
C27. 7 6 9 15 11 5 5 14 9 6 12 10 13 9 C28 6 8- 8 15 8 12 11 6 4 7 11 8 12 a C29 16 7 16 9 13 16 12 14 2- 11 13- 12 14 6 C30; 11 9 13 12 14 14 10 1:2 g _ ~7 10 10 ~6~ 8 C31 8 9 7 17 4 13 10 12 11 8 14 7 12. 10 C33 8 9 5 18 12- 7 12 10 8 12 13 13. 14 10 C34 13 9 8 p* 
0 
8 15 6 13 2 10 11 7 12 15. 035 9 6 7 10 9 16 11 14 10 6 10 8 10 7 
C36 4 4 8 12 11 10 10 11 8 12 8 12 12 11 C37 10 7 13 8 16 17 8 10 7 10 10 11 11 6 C38 17 7 12 9 13 10 8 16 5 8 8 9 12 4 C39 14 8 14 10 9 8 10 15 9 7 10 10 15 11 
C42 6 6 10 14 11 15 5 10 7 4 13 12 6 8 
C43 9 8 18 10 10 12 4 8 12 12 15 7 12 
G45 16 7 14 6 6 4 19 17 4 9 8 19 16 2 C46 18 - -9--16 - 3 7 10 18 18 10 7 8 7 14 6 
C47 14 8 14 11 12 14 12 12 9 8 5 9 12 10 
C49 14 7 6 13 16 12 6 6 6 10 9 14 10 10 
C51 9 7 14 15 11 7 5 5 4 6 18 10 18 12 C52- 12 9 15 5 10 16 12 12 1 3 4 6 13 6 C54 4 8 9 15 9 9 8 9 7 11 10 15 10 12 C55 11 5 14 7 7 8 12 17 9 6 7 11 15 5 
C56 12 7 12 12 16 14 17 11 6 4 7 7 11 11 C59 16 8 5 15 15 14 5 8 5 7 13 9 8 12 
C60 8 9 9 14 10 14 13 4 6 14 8 12 12 8 C61 10 8 9 7 10 18 11 10 9 7 11 8 12 11 C62 18 7 12 13 9 14 14 13 3 7 7 8 12 8: 
C63 16 6 17 3 12 14 16 16 0 2 4 4 16 2 C65 13 6 13 4 12 13 13 9 2 5 4 11 15 4. C66 14 7 16 7 13 19 12 14 3 5 10 6 8 7, C67 6 7 9 15 11 11 6 9 7 12 12 15 9 10 C68 8 7 12 14 14 15 13 9 7 10 14 10 10 16 
C69 10 7 6 16 12 15 8 5 9 10 14 8 6 10 C71 9 8 7 17 16 8 12 10 8 10 12 11 11 14 C72 8 4 17 6 6 11 14 9 2 6 12 10 17 4. 
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TABIDS 8.4 
llax-j Scores KSPQ Primary f a c t o r s 
Competitive Group B 13 Years of Age 
Subject 
Wumber A D D G E. •2 '3 ^4 
C75 12 8 7 12 10 17 8 12 8 10 11 5 10 8 
C76 12 5 10 12 10 15 9 13 8 8 9 10 If) 10 
C78 7 7 15 11 6 11 9 10 11 15 11 o •11 g 
C79 18 6 6 12 12 18 7 9 4 8 16 1C 10 10 
C80 6 7 3 7 7 9 10 7 10 10 13 15 12 6 
C81 10 6 9 11 12 8 10 11 6 5 12 9 10 6 
C82 12 5 8 7 7 9 12 13 5 7 9 13 13 9 
C83 9 7 12 10 15 14 o O 13 6 G o 10 10 11 
C85 15 8 L5 8 G 15 8 12 4 5 8 6 15 10 
CSS 8 4 14 11 15 13 8 15 11 4 7 11 8 10 
C9C 12 3 12 8 12 6 8 8 8 12 1C 10 8 4 
C91 9 9 12 8 5 6 8 0 10 1G 16 12 13 
C92 6 G 4 O O 12 9 1G o O 8 12 10 14 6 
CG3 1C 7 11 13 11 9 13 10 8 8 10 12 9 10 
C94 1C 8 4 17 . 8 11 7 10 6 7 16 12 8 13 
C95 12 9 12 6 9 18 16 16 4 11 9 7 9 5 
C97 1C 8 13 13 17 11 11 11 2 4 7 12 14 7 
C9S 18 9 19 3 1C 10 18 18 4 4 2 6 16 3 
C9G c 6 11 7 7 Q O 16 -11- 16 - - 9 lr5"~ -1-4 4 
C1C1 13 7 14 11 14 16 12 13 6 6 o 10 6 2 
C103 16 8 14 12 16 11 7 14 6 r> £Ti 10 16 9 8 C I 04 16 6 14 8 16 11 11 16 2 2 9 6 8 4 
C105 1C 6 7 O (_> 12 12 13 11 "2 11 8 'if 12 6 
C106 6 7 11 12 8 11 14 12 6 12 6 12 12 10 
C1C7 11 7 14 13 11 1C 11 9 7 6 12 7 12 4 
CI 08 12 8 4 15 12 10 9 8 2 A 14 6 10 14 
C1C9 14 6 16 8 12 8 14 14 4 rt <_> 6 14 13 O O c u e 14 8 17 10 12 12 13 18 8 0 4 7 16 6 
C l l l 14 7. 8 14 11 O O 9 7 10 12 11 10 6 
C112 6 7 4 15 9 11 12 6 12 11 13 9 12 12 
C113 8 7 10 5 12 9 18 13 6 4 6 11 1G 6 
C11S 13 6 1C 10 13 11 13 12 6 1 13 13 11 5 
CI 17 12 7 13 10 9 15 12 12 2 6 11 14 10 16 
C118 17 7 6 8 13 16 8 16 10 3 8 10 10 10 
CUD - 1 1 5 11 14 10' 14 5 7 4 1 13 15 6 13 
CISC 13 7 o *J Q 13 13 12 9 1 7 11 13 15 9 
C121 6 o O 14 8 12 8 17 12 12 8 4 12 12 8 
C122 10 8 10 15 13 12 8 11 5 8 14 10 14 10 
C123 7 O O 5 6 9 11 12 7 3 5 14 12 10 12 
CI 24 13 8 11 17 10 13 10 10 8 8 6 7 9 13 
C125 13 6 16 9 9 15 10 12 2 6 10 o o 19 4 
C126 13 Q o o 13 9 14 16 14 4 8 11 7 8 9 
CI 27 13 10 S c\ <-> 7 13 13 9 A 14 1C O O 13 4 
C128 7 6 1C 14 7 7 7 5 8 14 11 17 10 12 
C I 30 7 6 10 10 14 12 18 9 5 10 11 11 8 9 
C131 8 8 11 13 10 13 9 11 9 11 14 1C 13 9 
C132 11 4 11 11 IS 11 6 11 2 I t 7 11 12 11 
C133 20 5 13 7 6 6 11 10 1 10 8 11 15 9 
C135 11 6 12 15 9 11 13 4 9 s 17 7 9 16 
C136 7 6 1C 15 5 12 9 10 12 7 6 12 13 11 
C139 10 7 11 16 11 14 14 9 4 12 8 16 1C 12 
CI 40 14 7 1C 12 10 1L 8 8 6 0 12 12 12 14 
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TuBlE 3.5 
'2&v L core s I i-ri:;. Factors 
t i v e bra up A If1. Years ol 
*•> ILS 0 ±j ill F G ti A (' c 2 Q 4 
CI 15 7 1.1 10 12 17 11 14 o O 5 9 ie 8 i l -5 8 8 10 11 12 11 5 6 12 16 12 9 l s 
C3 12 9 £. 10 1>. 16 12 15 14 14 10 12 6 10 
04 9 C 11 10 7 l i . 15 7 1 4 7 10 11 4 
C5 14 9 14 2 15 18 11 13 6 2 5 3 9 4 
CG 9 S 13 11 10 13 10 12 6 5 9 12 10 7 
CD 10 7 14 6 14 14 10 17 7. 4 6 2 10 6 
CIO 1C 7 K IS 13 13 6 11 13 6 15 7 9 12 
e n 11 9 12 11 12 G 10 14 7 11 8 15 13 11 
Ji. 1C 0 10 13 11 17 12 S 7 7 13 9 11 10 
CI 3 16 9 10 13 14 17 10 l b 3 P. 13 11 13 11 
C14 10 7 8 9 10 11 8 10 10.' 8 9 11 13 11 
C15 15 6 13 12 10 16 9 12 5 9 1C 9 9 8 
017 8 7 3 12 15 12 0 4 12 13 12 10 11 10 
CIO 5 8 5 9 12 9 9 4 4 5 12 16 11 11 
020 6 6 12 8 13 11 12 14 5 6 9 10 10 8 
021 13 8 10 9 13 15 10 14 5 5 10 11 11 8 
025 20 5 18 2 O o 16 14 2C 4 4 ?, 12 10 0 C26 15 9 18 4 17 15 12 16 0 5 8 3 9 4 
027 11 """"6"" 8 11 10" 10 11 9 13~ "7 12 9 13 8 
028 12 6 6 7 12 12 14 10 2 7 11 10 10 6 
029 13 S 12 12 16 15 9 14 1 10 12 10 9 9 
030. 13 8 11 17 12 14 11 7 10 8 K 11 ..8. 12. 
031 10 7 6 15 8 15 0 12 4 4 15 12 10 12 
033 10 8 6 16 15 *» V A O 13 11 9 8 11 13 12 14 
034 6 S 10 6 12 12 11 11 5 13 8 10 13 7 
C35 12 3 11 5 10 14 12 18 5 5 6 6 11 4 
036 8 3 G 12 14 16 14 11 10 14 8 10 12 12 
C37 5 6 13 10 8 14 15 10 6 o o O u 12 
o O o O 
030 19 6 17 7 14 1J. 1.1 16 4 3 6 8 15 5 
039 15 7 12 8 16 K 8 16 8 €• 4 8 11 6 
042 9 10 7 12 8 G 6 8 4. 5 11 12 8 9 
043 6 9 7 15 11 9 14 5 2 10 11 12 7 10 
C45 16 7 19 3 6 6 20 16 6 7 6 12 16 2 
C46 18 9 15 1 9 16 14 20 2 4 5 5 14 2 
C47 16 o 12 18 IB 16 11 16 8 9 6 4 10 10 
049 6 6 6 13 12 6 4 3 7 12 10 13 8 13 
C51 10 7 6 13 14 8 9 6 8 5 14 15 8 8 
C52 18 6 14 8 13 16 14 18 0 o 10 3 14 8 
054 5 7 9 13 12 13 11 10 5 10 10 10 7 9 
055 18 0 15 6 3 6 11 16 8 9 8 11 20 5 
056 18 8 16 0 14 14 16 18 8 8 8 7 16 4 
C59 13 8 7 11 13 16 . 8 7 9 11 12 5 9 9 
C60 10 6 14 11 14 12 11 10 2 6 3 15 6 11 
C61 1-5 8 10 7 8 15 11 14 8 5 11 5 14 13 
062 IS 8 15 11 12 10 12 13 8 5 7 10 14 10 
C63 2C 6 16 0 16 8 18 18 C 6 8 4 14 2 
065 13 9 14 9 13 12 12 14 4 6 6 5 12 3 
060 14 4 10 9 16 19 11 17 7 7 12 8 6 5 
C67 5 6 8 9 13 1C 9 11 8 11 9 16 7 10 
C68 10 6 13 10 17 16 10 13 4 2 12 12 10 12 
C69 11 9 3 13 13 13 b 13 6 8 13 12 8 12 
C7I 9 9 10 13 13 8 11 8 12 13 12 15 11 13 
072 13 5 11 8 10 8 12 11 8 10 8 6 14 9 
3 6 7 
ii. 8.6 
IIa_v: ucoi-es HOiL-P PriL.ary Factors 
Competitive Grou.; 1 4 Years of A^ -e 
L; ub j e c t 
Number A F G ^ v j3 '~4 
C7G 1 5 9 9 11 1 1 1 2 1 0 1 2 7 2 9 9 1 1 c 
C76 1 3 6 1 2 1 3 1 1 1 4 1 2 1 0 7 5 8 1 1 8 7 
C78 1 2 7 1 5 1 2 1 3 1 5 1 2 1C 2 7 8 1 1 1 0 5 
C79 1 5 8 6 o O 1 6 10 10. 18 2 5 1 0 6 £ 4 
AO *~ 7 1 0 G 9 9 6 1 1 1 2 1 1 6 1 5 1 2 1 1 1 2 
C 8 1 1 2 7 9 I t 1 4 a \j 1 3 7 6 2 G 1 2 1 2 7 
C 8 2 1 3 3 1 3 4 1 5 1 3 9 17 2 8 6 1 1 6 6 
0 8 3 8 7 9 1 2 1 5 1 3 5 O 1C 2 u G 8 1 1 
C85 1 7 8 1 4 1 3 10 17 9 1 2 8 5 s 2 9 
C83 1 0 6 1 4 7 1 1 1 3 6 5 5 9 9 7 6 1 2 
C9G 1 1 6 5 1 3 9 1 2 1 5 1 1 6 8 9 1 2 1 3 4 
C 9 1 6 O 6 1 3 5 1 9 ... <o 6 1 0 1 3 
9 1 7 1 1 
C 9 2 1 2 9 9 1C 1 1 1 0 1 0 1 1 5 8 9 1 1 8 I t 
C 93 1 2 7 10 1 0 1 4 1 5 1 3 1 3 O o 5 9 1 1 1 2 Q 
C94 n O 9 6 1G 10 1 2 7 o o u 6 1 3 1 3 8 I S C95 17 7 1 4 6 1 5 15 1 5 1 5 G G 7. 15 1 0 6 
C97 8 n u 1 2 11. 1 5 1 3 5 I t . 4 5 1 2 1 2 G 1^ 
C98 1 4 9 1 6 8 0 9 1 9 13 10 8 6 17 8 t 
C99-- 6 O o -6-- -7 8 5 -18 7 1 0 4-5-- - © • 1 5 1-6- o-C1C1 I B 7 1.2 7 1 2 1 3 1 5 1 6 2 2 6 1 0 9 8 
C I 0 3 1 4 7 9 9 1 0 1 2 O 8 5 4 10 6 8 r* O 
C I 0 4 15 7 1 5 9 1 7 1 2 1 1 1 4 4 3 1 1 8 8 1 2 
C I C 5 1 4 6 1 3 9 17 16 1 1 1 5 3 ~4~ 8 1 4 1 2 4 
C1C6 5 9 1 2 1 3 1 4 1 2 1 3 7 7 1 1 1 1 1 5 1 3 9 
C I 0 7 1 1 9 1 3 Q 1 4 1 8 1 3 4 7 1 2 7 1 2 6 
"1 • 10 7 C \J 1 3 1 2 1 1 7 U A ''k I t 1 5 1 0 10 1 4 
C1C9 1 4 5 1 6 o 1 6 1 2 .18 10 r-> 8 8 1 0 1 6 6 
C 1 I 0 1 4 9 1 4 9 1 2 1 1 1 5 1 6 1 3 A 1 2 9 1 2 8 
c m 1 4 8 7 1 4 1 2 1 5 7 9 o O 1 1 1 4 1 2 7 1 2 
C 1 1 2 D 9 9 1 1 7 7 1 2 7 1.2 1 0 5 l o 1 5 o 
C 1 1 3 1 2 5 1 4 8 1 2 1 1 1 5 17 8 K 8 1 0 1 4 4 
C 1 1 5 1 3 7 6 1 5 10 1 2 1 6 6 6 6 1 2 7 10 1 2 
C I 1 7 o U 9 6 1 1 7 1C G 1 1 4 8 9 1 1 1 2 I t 
C 1 1 8 1 0 o 7. 1 1 1 2 1 8 1 3 1 5 8 6 8 7 6 10 
C 1 1 9 1 4 c 1 1 1 1 1 1 1 3 10. 9 7 O O 1 4 1 5 10 7 
C I 2 0 7 7 9 9 16 8 1 1 10' 1 1 0 8 1 3 1 5 1 0 
C 1 2 1 1 4 9 9 7 1 1 10 1 2 1 0 10 3 1 2 6 1 0 9 
C 1 2 2 1 2 6 1 5 6 10 IP, 1 3 1 4 8 6 6 6 1 2 6 
C 1 2 3 9 8 6 1 5 1 4 1 1 o 5 2 3 1 3 1 4 1 1 1 4 
C I 2 4 1 5 o 8 1 2 1 1 1 0 I S 1 3 6 6 1 0 6 1 2 1 4 
0 1 2 5 1 6 8 1 6 1 3 1 5 1 0 1 6 1 2 C 3 6 I n ; 11 7 
C 1 2 6 1 4 8 1 0 1 2 1 6 1 4 8 1 0 2 8 4 1 0 1 2 8 
C I 2 7 1.1 9 1 1 1 0 1 0 9 1 5 9 2 9 7 r> O c 8 
C I 28 l e i 7 1 1 7 7 1 1 6 8 7 7. o 14- 1 0 1 0 
C I 3 0 1 1 7 1 2 7 9 8 1C. 1 0 9 1 1 1 1 1 2 1 2 8 
C 1 3 1 G 0 1 3 8 I t . 9 1 2 1 0 r<. <J 1 1 8 1 3 G 
C I 3 2 1 3 G 9 10 1 8 1 3 G 10 2 7 4 13 g 1 0 
C 1 3 5 16 5 1 1 1 2 1 0 9 10 6 4 1 6 8 1 5 1 4 1 0 
0 1 3 5 8 8 9 1 6 JL o 1 3 1 2 1 1 1 2 6 1 2 I f . g 1 0 
C I 36 1 2 5 1 3 1 0 1 1 9 1 1 % 1 1 6 6 5 1 0 3 
C 1 3 9 1 2 6 8 1 0 1 2 1 4 1 2 1 2 4 1 6 O o 10 i i 8 
C I 4 0 1 4 8 8 1 2 1 2 1 6 8 1 0 4 8 1 0 1 0 1 4 1 4 
368 
T^ I-L.'-i 8.7 
12 aw L icore G HO 3 '.' i- _ n r i n a ry L< actor 
Control G roiro A 1 £ Years of Age 
tib j e e t 
umber A. B 0 ti i_! G 0 0 
f t o 
HI 10 4 13 7 7 11 12 11 9 6 10 10 14 5 
U"2 10 9 5 14 13 5 9 5 6 10 13 11 12 13 
I,'3 12 8 15 1 4 17 20 6 12 6 4 13 o o O O M4 10 6 4 16 14 7 8 5 16 10 13 7 11 3 
N5 4 5 12 11 13 11 7 12 6 10 11 10 c 10 
116 5 6 4 11 6 12 5 12 7 9 10 9 5 6 
H9 I t 6 15 13 10 14 15 9 4 6 10 8 6 3 
W1C 3 G 3 11 7 7 9 6 4 O u 15 15 7 9 
n i l 5 8 8 16 9 11 8 3 8 12 13 3 10 10 
N12 8 9 9 8 3 8 7 8 5 0 11 16 10 7 
Ml 3 8 8 10 14 5 6 11 14 6 9 10 11 8 10 
H14 9 9 3 14 11 9 13 12 6 6 14 12 8 8 
HI 5 12 5 14 10 12 14 10 o O 14 n O 9 o 10 10 HI 7 16 6 12 7 14 10 13 IC 2 1 10 8 13 6 
H18 12 4 6 13 10 12 10 12 6 6 10 12 7 12 
N2C 6 9 5 16 7 11 9 5 o 6 12 11 12 8 
H21 15 6 13 11 11 13 12 15 9 n O 14 12 10 9 
U25 3 6 5 10 12 11 11 3 11 12 o o 12 10 6 
K26 9 7 12 1-2 9 12 12 o - 9 11 -1-4- 15 11 
K27 13 7 13 9 m 13 10 11 6 10 10 15 14 9 
K23 12 7 5 16 8 11 10 10 7 7 12 12 11 13 
K 2 9 c 8 16 12 9 10 14 15 6 11 7 11 15 4 
N3C 8 9 10 10 0 14 3 0 14 4 16 10 4 10 
H31 8 5 8 14 16 7 9 5 6 8 11 14 14 14 
H33 12 4 15 12 14 15 12 8 8 8 15 6 O U 3 H 34 7 9 5 11 K 12 15 f \ O 8 f.T <J 17 16 10 13 
H35 10 5 10 8 15 7 13 12 4 10 13 10 10 7 
IJ36 9 8 6 10 7 11 .12 9 9 0 12 8 13 9 
H37 10 5 9 14 9 7 9 11 O 8 14 r 6 10 
M38 11 9 12 10 5 9 11 I t 9 15 12 7 14 S 
K 3 9 4 7 5 12 9 6 6 7 6 8 12 14 9 10 
N 4 2 13 7 13 16 15 15 9 o o 10 10 4 10 10 14 
M43 10 8 5 11 4 13 12 10 5 9 9 16 15 12 
M4b 10 8 12 14 10 14 9 11 9 6 17 6 13 9 
K46 13 8 6 14 12 16 10 12 5 4 12 O o 5 8 H47 12 g 3 8 5 12 13 11 12 o O 9 11 13 7 
H49 6 4 9 1 4 10 9 10 6 8 rv <_> 15 9 7 6 
PJbl 12 5 9 10 11 4 5 6 8 10 12 13 13 13 
K52 9 7 12 9 8 9 14 11 6 o 
O 
10 12 11 5 
H54 7 5 6 10 7 11 9 9 10 9 13 10 8 11 
IJ55 11 ry O 5 14 6 10 13 8 2 IC 14 14 13 5 
H56 12 6 10 14 10 12 8 lo- 5 12 10 11 9 9 
H59 10 8 11 13 11 12 12 l l 5 7 5 10 15 8 
H60 11 6 4 14 13 11 6 4 9 10 14 14 9 13 
H61 10 9 11 9 6 14 13 14 2 12 o O 15 18 5 
i!62 9 6 4 15 9 9 10 0 2 5 14 14 13 9 
H63 3 8 11 1 4 13 10 11 8 8 12 14 17 12 10 
H65 5 7 3 16 2 4 13 5 11 n O 17 7 8 14 
116 6 9 5 6 18 6 10 10 3 8 10 11 15 9 14 
K67 7 5 9 1 4 12 12 9 0 10 3 12 9 9 12 
W68 10 4 8 15 12 11 12 9 10 7 16 12 11 14 
W69 10 6 6 12 12 o u 6 14 10 6 8 12 16 13 
PI 71 6 5 6 14 5 6 7 7 9 8 10 IC 10 10 
H72 9 7 10 12 11 14 13 12 10 13 11 14 13 8 
369 
TA!3L.'i 8.8 
l."i.av; Jcores KOT'C. Prlnary Factors 
Control Groun B 12 Years of Age 
oubject 
Wunbar A 13 C i.< F G E I. 0 0 C"2 C-4 
K75 7 8 14 13 4 13 11 9 7. 11 o O 15 12 8 
K76 9 6 7 16 It 11 5 2 y 8 15 10 o 14 
ri7B 2 7 11 15 10 10 13 11 n 9 12 17 12 9 
M79 9 8 8 13 3 7 7 8 11 9 14 13 13 13 
K00 8 7 8 13 5 9 10 8 o u 11 10 8 11 11 
k'8i 7 4 8 8 11 9 12 7 13 9 11 13 13 10 
K82 14 8 7 17 5 5 11 4 8 6 15 6 7 13 
KB 3 10 8 8 16 IC 8 7 8 12 I t 15 12 9 10 
M85 10 6 5 18 8 10 8 12 4 4 12 10 10 8 
K88 8 7 9 11 12 10 14 3 7 4 15 3 5 10 
K90 15 4 9 13 13 20. 9 7 10 10 9 7 14 7 
W91 O o 7 5 16 8 9 6 4 14 13 13 11 11 9 N92 11 6 8 10 12 16 10 14 5 6 10 10 7 5 
K93 8 4 9 10 11 8 9 13 4 8 13 3.0 9 11 
PI 9 4 6 8 9 7 4 12 12 13 4 7 11 8 12 9 
W95 6 7 10 9 3 8 11 7 2 8 14 17 11 10 
K97 5 5 10 16 14 12 5 7 7 12 9 11 8 12. 
M98 7 8 14 19 16 9 13 8 8 11 6 12 15 14 
_ _M99 6 8 -6-- _J,5- 8 10 7 9 —7 12 15- 13 8 M 
N I O I 11 7 11 11 7 8 9 12 3 9 11 7 12 10 
M1C3 7 7 10 14 14 6 10 6 8 8 11 13 3 12 
pa 04 12 7 11 11 7 6 12 10 8 6 7 7 15 7 
W1C5 9 7 12 14 7 14 5 10" 4 3 1C" 11 11" "TC 
K106 9 6 I t 13 8 11 14 7 7 9 9 15 16 12 
Ml 07 7 5 7 12 11 4 8 7 10 5 13 12 4 10 
H I 08 13 O 14 17 6 9 13 O O 3 o 8 14 12 8 
H I 09 4 7 6 14 6 4 12 4 8 10 16 16 15 12 
Hi 10 10 9 9 IC 3 7, 13 9 8 4 4 14 18 6 
Wi l l 6 7 11 12 9 10 7 10 6 8 10 6 10 6 
Ni l 2 9 8 7 15 12 11 3 4 11 4 12 9 9 15 
Ni l 3 11 8 5 15 11 10 8 8 5 15 9 8 8 13 
N115 7. 6 10 15 8 19 12 12 9 12 12 14 13 11 
Ml 17. 1C 8 3 16 11 6 9 6 9 12 6 13 6 13 
HUG 17 8 13 8 15 3 12 16 4 11 7 10 o U 
H119 9 3 9 12 IC 13 9 11 12 6 o O 9 9 11 
N120 6 7. 8 11 9 11 10 10 4 12 13 11 10 5 
W121 18 4 5 10 17 12 13 8 4 10 -14 12 8 9 
Ml 22 11 6 12 10 14 13 4 13 8 8 12 11 10 14 
Ml 23 4 6 6 14 11 11 8 9 10 8 7 12 11 12 
H I 24 9 6 6 6 4 8 13 14 10 10 12 13 11 10 
W125 8 8 12 9 17 16 7 7 4 6 5 11 IC 5 
K126 11 7 7 15 11 8 G 1 4 9 10 12 10 12 
HI 27 9 9 9 8 10 12 8 9 G 8 7 O u 8 6 W128 1 6 8 4 2 5 11 8 6 G 10. 19 14 5 
N130 8 6 10 17 12 13 13 9 6 3 10 6 12 16 
HI 31 13 7 10 12 8 14 14 15 7 4 4 8 8 9 
N132 10 5 15 9 12 7 10 8 9 5 16 10 11 9 
K133 7 9 7 17 9 9 6 8 o 4 7 7 11 8 
HI 35 12 6 14 10 8 11 10 11 4 6 10 9 12 9 
H I 36 4 6 IC 11 7 9 12 9 10 9 8 13 8 7 
Ml 39 16 7 8 10 15 13 12 7 7 6 18 10 11 13 
Ml 40 11 6 4 11 11 15 4 11 7 9 11 11 9 6 
3 7 0 
^ABL.i, 8.9 
-Lai-: ocores inOl/C; Urinary Factors 
Control Group L 1 5 Years of A^e 
ubject 
umber A B 0 a ill G L I J 0 C"2 
K l 9 6 1C 1 4 14 9 1 2 9 5 1C 8 1 1 1 5 1 2 
N2 G 7 7 1 0 1 1 7 9 9 8 8 1 4 15 8 1 0 
N3 1 0 7 1 3 16 1 4 1 5 1 1 15 4 8 1 2 1 0 1 0 8 
IJ4 1 3 7 2 1 8 1C 1 2 7 5 1 5 8 1 8 9 1 0 1 4 
W5 8 6 8 1 1 6 1 4 1 0 1 4 6 1 5 7 1 6 1.1 9 
N6 6 6 9 1 5 1 3 1 5 5 8 8 8 1 2 1 3 8 1 4 
N9 1 6 6 7 1 1 1 4 1 2 9 6 4 4 1 0 1 3 1 0 1 2 
M10 6 9 4 11 6 3 1 2 1 0 9 1 0 1 5 1 3 1 2 9 
N i l 1 1 8 4 16 1 1 7 7 3 1 2 .1.5 1 8 1 0 1 2 1 4 
HI 2 9 8 7 1 3 8 1 3 7 2 1 9 7 16 1 2 1 0 
M l 3 1 2 7 1 0 14 9 1 1 1 7 1 3 5 4 8 1 2 1 4 1 1 
N 14 1 3 9 5 1 5 7 1 1 1 4 9 1 0 1 2 1 4 1 4 7 6 
K 1 5 1 0 4 1 3 8 7 1 1 1 5 1 4 6 9 7 9 1 0 7 
M l 7 1<S 5 1 0 8 1 2 1 3 1 3 9 4 5 1 1 1 2 1 6 10 
N18 1 1 5 11 11 1 2 9 1 0 8 7 1 0 11 9 9 8 
N 2 0 8 8 1 2 9 1 0 9 1 6 8 6 5 1 3 1 2 1 0 6 
IJ21 1 2 9 1 3 1 0 1 5 1 2 1 1 1 3 1 1 6 8 8 8 4 
W25 6 5 8 9 9 1 0 1 3 1 2 6 1 0 9 1 4 8 1 0 
K-26-- 1 1 7. 11 1 1 8 11 8 ~ ±ir — 8 9 1 0 1 2 — • 1 1 — 9 
K 27 8 4 1 4 1 2 1 1 1 2 8 1 1 9 9 6 8 1 0 11 
N28 i e 8 9 1 4 1C 1 5 8 5 9 1 0 1 5 8 9 1 1 
W29 15 8 1 2 1 1 1 0 1 4 1 5 1 5 6 6 1 0 11 1 3 0 
W 30 K 8 1 0 1 1 1 6 8 7 1 4 1 4 8 13 "5 1 0 1 2 
H3X 1 4 8 8 1 5 1 2 1 1 1 0 5 8 8 1 7 1 2 6 1 2 
W6Z 1 2 7 9 16 1 2 1 4 7 1 1 6 1 2 1 8 10 6 1 0 
1134 8 8 1 18 1 4 1 6 6 7 8 1 4 18 1 5 1 0 1 2 
N35 2 0 7 9 6 7 o o 1 6 1 0 7 6 1 4 9 9 2 
1736 5 8 4 1 5 9 9 1 0 6 1 1 1 1 1 3 S 1 2 1 2 
i.; 37 1 1 7 8 9 10 9 7 8 6 8 1 2 1 2 O <J 1 4 
L"38 5 8 9 1 0 7 S 1 1 1 1 1 3 1 2 1 2 1 4 1 4 5 
K 3 9 5 5 8 1 0 8 o 7 9 5 6 1 1 9 9 1 2 
l'J42 1 2 5 9 18 1 5 17 3 7 5 1 0 14 1 0 8 1 2 
W43 7 8 6 17 9 1 1 1 0 6 3 7 1 4 1 4 9 1 3 
M-5 15 7 7 1 4 13 8 8 9 7 7 1 4 9 1 0 1 0 
K 46 1 1 O G 1 4 1 4 1 6 6 8 6 5 1 0 4 5 1 2 
W47 15 8 4 1 3 1 1 1 3 7 1 3 9 8 I S 1 3 8 1 2 
K 4 9 7 4 5 2 0 1 3 9 6 6 4 7 1 3 1 4 5 1 3 
FJ51 8 8 1 1 1 4 1 0 1 0 1 1 6 1 0 1 2 1 0 9 1 4 1 5 
IJ52 1 1 5 1 2 1 1 8 1 2 9 1 0 7 1C 9 1 1 1 2 1 0 
1*154 7 6 8 1 2 4 5 1 4 o u 8 1 0 15 1 3 1 4 1 1 
W55 1 3 6 4 14 1 0 1 5 3 1 0 7 1 2 17 9 1C 8 
N56 9 7 9 7 9 1 4 1 3 1 3 7 8 a U 9 1 3 7 
N59 O o 4 7 1 0 1 2 1 0 1 5 6 4 5 1 2 1 0 1 0 6 N60 9 7 2 18 1 0 1 3 3 4 9 7 17 1 4 8 15 
N 6 1 14 9 1 0 9 6 16 1 3 1 4 4 1C 8 1 4 1 8 6 
MS 2 10 9 7 1 3 1 2 1 1 1 1 1 1 2 4 I S 1 1 1 2 1 0 
IJ63 9 8 9 10 6 1 2 1 5 O 0J 8 9 1 0 1 5 1 1 1 2 
£ 6 5 6 7 2 1 6 8 4 1 1 6 4 1 1 1 6 1 2 4 1 0 
I-I66 9 8 8 16 7 6 1 3 6 6 7 1 2 11 1 4 1 2 
W67 1 0 4 9 1 2 10 1 2 1 1 8 1 1 6 1 2 •10 1 4 1 0 
K68 1 4 7 11 1 6 1 0 1 3 1 4 8 8 9 1 2 4 1 0 1 0 
N69 1 0 7 4 1 8 1 2 1 2 8 6 6 1 0 1 4 1 0 8 1 2 
N 7 1 10 6 6 1 4 7 5 8 5 8 9 1 2 1 2 1 1 10 
N72 1 1 7 1 1 7 9 1 3 1 2 1 1 9 1 1 8 1 2 1 0 5 
371 
TL3L2, 8.10 
Ltaw '..cores ilL 
Control Group B 
'. rii>. 
13 1 ears 
'"actors 
of ar,e 
ub j e c t 
uinber L B. r- j j G I J 0 o 
H75 15 9 11 12 5 9 10 5 7 0 13 12 lO- 8 
PJ76 15 6 10 14 11 14 9 5 4 10 11 10 l l 9 
N78 10 7 5 16 O O 16 11 11 6 o 10 11 14 IC 
1179 8 8 4 17 10 8 11 8 14 15 14 14 11 16 
IJ30 8 Q O 7 17 17 O 0J 8 4 4 12 16 10 4 14 
1181 13 6 9 8 10 12 10 12 10 9 10 11 12 9 
N82 9 9 4 15 8 8 4 7 8 8 13 3 4 13 
K83 G 6 11 13 9 10 10 12 10 11 11 12 12 10 
M85 6 6 4 14 12 12 10 9 2 5 12 12 8 10 
H88 2 7 7 15 13 13 7 3 O 8 15 16 5 10 
N90 16 6 18 10 16 16 11 16 2 8 6 9 14 2 
W91 6 5 2 13 11 9 3 4 8 16 17 10 9 15 
H92 15 8 13 10 13 16 12 10 7 7 12 13 12 5 
H93 7 6 9 6 13 11 8 9 3 7 9 13 12 12 
N94 12 7 10 14 6 10 11 14 6 3 9 10 11 12 
U95 14 8 0 14 r- 14 8 5 6 12 16 9 12 11 
H97 7 9 10 16 13 13 ' 9 9 10 10 3 14 9 9 
K90 5 8 12 12 8 9 12 8 4 10 16 14 12 10 
H99 10 -7- 7 16- 8 9 7 9 8- -1-1 £4- 15 -12- 16-
n i c i 7 4 9 8 10 8 8 9 K i . . 7 10 IC 11 8 
FI1C3 8 8 6 12 16 12 4 7 3 12 14 13 5 9 
K1G4- 7 7 3 15 8 8 5 4 12 8 17 10 9 15 
HI 05 11 7 6 15 5 7 9 5 8 8 15 9 12 9 
K1C6 10 8 7 19 9 12 13 6 4 7 15 8 8 IB 
IJ1C7 6 7 7 16 8 11 5 6 11. 8 13 13 6 14 
U103 18 7 18 8 10 20 17 20 4 6 4 8 16 3 
PI 109 2 8 4 4 9 5 7 6 12 11 16 12 18 15 
MHO 10 8 2 14 6 14 14 0 6 6 10 12 16 8 
K i l l . 6 r> O 11 8 8 8 13 11 6 10 1C 12 9 6 ni 12 o 7 6 17 8 11 4 1 6 13 13 9 5 17 
HI 13 6 7 1 16 7 10 4 6 2 9 10 15 8 15 
IJ115 9 7 13 14 10 12 7 11 4 5 10 13 10 10 
HI 17 9 8 9 14 12 10 11 7 8 13 5 10 9 13 
H118 9 7 12 11 11 11 7 11 3 10 9 12 6 6 
N i l 9 12 6 7 8 5 11 13 7 6 7 14 11 15 10 
HI 20 4 7 o o 16 10 11 11 6 4 6 16 13 11 2 
Ml 21 14 3 11 9 15 15 13 11 4 10 o O 10 10 7 
HI 22 14 5 14 12 15 13 9 13 5 o 10 O o 12 5 B123 8 5 10 12 10 8 5 4 12 10 10 13 9 6 HI 24 9 9 8 11 9 11 15 14 7 3 9 10 14 9. 
HI 25 9 4 14 10 15 11 11 10 1 7 10 11 14 6 
HI 26 10 n 5 14 13 13 7 9 6 10 15 7 7 13 
HI 27 8 8 8 1 St 10 9 10 6 12 7 17 13 11 8 
HI 28 8 7 15 8 6 8 10 13 O £Li 6 8 18 16 4 
N13C 3 4 6 14 14 16 6 O O 3 7 10 13 16 9 
HI 31 13 9 7 16 10 12 10 7 9 5 8 5 12 6 
HI 32 10 5 15 5 10 13 l<s 12 9 n O 5 9 ie 5 
HI 33 3 7 3 15 8 12 3 10 11. 9 15 11 10 12 
HI 35 5 5 14 11 13 13 12 11 2 6 10 8 9 10 
HI 36 14 6 8 14 6 14 8 12 10 13 14 11 11 6 
HI 39 14 9 7 13 11 17 12 7 6 10 14 7 3 15 
HI 40 15 8 7 15 10 9 3 13 3 9 IC 8 4 10 
372 
Gubject 
Humber 
TAiJLii 8.11 
jjcores iKhPPC Primary Factors 
Control Group A 14 Years of Ajja 
A B C L, Li F G K I 
Nl 13 8 14 13 16 12 7 11 3 11 10 13 12 12 
112 12, 7 9 13 13 14 8 12 g 5 0 11 7 11 
r,T3 14 7 10 16 16 18 10 18 0 6 8 10 O U 8 
L'4 6 8 2 20 14 13 3 5 10 16 16 11 10 16 
KS 6 5 5 9 9 10 10 17 10 6 10 14 14 10 
116 11 6 12 16 10 18 G 7 10 9 15 10 6 12 
no 14 6 1?, lb 17 15 14 3 6 6 14 12 10 8 
NIC 4 7 4 13 9 6 3 12 12 15 16 12 10 
m i 18 8 20 14 10 5 1 9 10 16 6 o 11 11 8 4 18 7 b 5 2 7 10 9 14 10 12 
1113 14 8 9 12 lb 1C 16 12 10 6 13 12 . 14 10 
PI 14 16 9 11 11 7 12 12 13 6 6 13 12 2 6 
K15 16 6 14 8 14 10 12 7 9 11 12 13 t~> O 11 H17 14 7 11 13 14 12 14 8 4 4 b n U 12 16 
II10 11 7 14 1C 11 9 11 9 8 6 13 14 12 6 
N2C 7 9 8 14 11 8 11 12 2 6 1C 10 6 11 
N21 14 7 13 8 10 16 12 13 6 6 11 11 7 8 
K25 8 3 12 13 6 11 8 11 6 8 13 11 7 9 
L'26 § 8 6 io- i-e 9 4 9 11 12— t2- 14 1C 10 1127 11 6 15 7 6 10 9 10 b 11 4 11 15 13 
K23 8 7 9 13 12 12 9 7 4 10 11 6 8 13 
IJ 29 16 8 19 13 15 17 12 16 b 6 11 7 8 12 
1130 12 O U 15 1C 14 10 11 11 8 "5 13 7 14 13 W31 4 6 4 7 16 11 10 5 6 7 11 11 10 12 
1133 16 6 17 9 14 17 9 15 4 13 9 1C: 11 4 1134 5 7 G 14 16 14 3 3 1C 11 18 13 4 14 
Nob 14 7 13 5 14 12 14 16 4 A 10 8 8 0 
K56 7 8 b 14 10 11 6 5 5 13 14 12 10 10 
N37 13 4 9 11 9 13 10 11 9 b 12 12 7 9 
fI38 7 9 5 13 6 7 7 6 12 13 18 11 12 13 II39 7 b 4 11 4 5 7 6 12 8 15 11 13 8 
N42 11 7 7 18 13 13 5 1 12 10 13 lb 6 14 
1143 6 8 5 20 12 6 CI O 5 8 10 14 13 6 14 114b 10 8 6 lb 12 9 6 7 b 7 14 11 9 12 N46 8 9 10 8 18 15 10 13 2 3 6 7 11 8 
N47 7 8 b 11 9 11 12 3 10 14 16 13 8 16 M49 9 8 7 18 12 4 b 2 8 2 16 14 10 15 
II bl 7 8 8 13 10 7 4 5 11 6 15 8 7 13 Nb2 14 6 16 9 11 10 13 12 1 2 4 6 7 3 Kb4 13 b 6 14 8 13 12 13 8 5 12 10 4 4 M55 11 9 5 16 17 14 3 10 6 12 lb 12 8 14 N56 9 7 8 11 8 12 8 g 4 5 16 11 11 12 1159 9 7 11 12 14 11 10 9 5 5 9 17 10 10 1160 1C 7 b 19 1C 10 7 4 4 18 14 20 6 14 I.'61 8 9 10 1C 4 1 'si* 10 9 6 12 14 10 10 8 1.62 1C 8 2 18 14 7 5 9 2 5 16 14 6 8 1163 8 9 9 16 10 6 6 5 8 o O 12 13 9 10 1*165 4 Q C 17 9 6 o 0 O o 10 16 13 9 13 KG 6 1.2 8 8 14 9 13 19 11 6 6 14 6 12 13 M67 14 6 1C 12 14 14 14 9 6 5 9 13 11 10 N68 12 8 13 20 12 lb 12 12 O 0J 8 14 4 1G 12 1189 10 O U 7 14 1?, 13 6 10 7 8 16 b 11 12 P!71 5 8 7 15 4 7 8 4 7 7 lb 16 9 13 1172 11 8 1C 11 12 10 9 12 r» U 1C 7 11 11 11 
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iJ-DILIi; 8.12 
j'Jcorcu IzLJl, • ~ IPririary _:,actorc 
Con t r o l Gro up I 3 14 Year G oi M 
'ubject A 3 C F G E J 0 usnbor *2 '3 
L'75 15 9 15 11 10 9 10 9 5 10 8 1C 12 7 
1178 10 6 o 17 10 16 6 9 10 12 12 8 14 
1378 o o 6 14 15 11 1 4 9 10 7 4 12 4 12 13 
N79 5 8 3 15 9 7 4 5 15 7 16 13 10 11 
HOC 5 10 6 17 18 16 7 5 7 9 14 11 6 13 
IiGl 11 5 12 4 9 9 12 9 11 6 8 12 14 3 W82 7 G 4 17 11 9 9 10 12 10 7 O 0J 7 11 
N83 10 6 11 9 11 12 1 1 5 7 10 10 12 12 10 
KGti 8 7 5 1 4 12 1 3 12 11 2 6 15 11 8 12 
MSG 8 8 5 1 3 ' 12 g 8 1 4 12 15 19 10 1C 
N90 15 8 16 12 20 18 8 16 7 1 12 14 C 
N91 4 5 2 13 12 10 4 0 4 12 13 16 9 14 
K92 15 7 15 9 13 2C 9 15 5 4 9 6 11 8 
1:93 11 8 9 1C 11 11 15 8 4 4 7 14 9 3 
IJ 94 8 7 7 10 13 9 7 9 8 5 12. 12 6 12 
i;:ss 14 7 7 9 6 14 13 7 8 9 13 9 13 9 
K97 7 7 10 14 10 11 9 11 6 7 11 18 14 4 
N9G 8 9 15 11 12 10 12 18 10 15 3 12 .1.3 4 I i 99 12 8 1C" " 17 10 12 8 3 7 9 12 12 O 15 
W101 14 7 11 9 14 14 9 12 3 4 12 10 13 8 
W1C3 1C 8 4 17 17 11 4 6 2 5 13 9 4 12 
H1G4 12 8 6 2C 8 I d 8 3 12 12 15 12 14 14 
Kit 5 8 5 8 15 9 7 11 5 6 8 12 5 1C 10 
K1C6 14 9 7 17 10 11 15 12 9 8 16 8 8 14 
H1C7 4 8 4 10 7 11 8 2 11 5 20 15 7 12 
III 03 14 9 19 8. 12 14 15 0 3 2 12 17 2 
Ml 09 C 8 « 2 16 4 6 6 6 16 IS 14 16 16 14 
W11C 12 7 2 18 6 6 6 4 10 8 16 14 8 10 
K i l l 12 7 15 10 12 11 1C 16 5 8 8 11 11 6 
N112 12 8 4 14 14 19 12 2 6 6 14 12 6 17 
Nil 3 8 7 3 13 4 9 10 5 3 8 11 9 13 13 
K115 14 7 11 20 13 19 6 8 11 9 16 14 8 12 
Nil? 9 8 14 4 12 9 13" 11 5 11 3 13 9 7 
Nil 8 6 8 13 12 10 11 9 13 6 10 7 11 11 9 
K'119 10 6 4 13 11 7 4 15 10 9 12 11 10 16 
K12C 7 5 4. 11 14 14 7 11 2 8 11 9 5 9 
N121 13 8 16 1.1 17 IS 14 12 0 6 5 9 10 4 N122 11 7 12 12 14 6 7 9 5 9 10 9 12 8 
N123 10 5 11 11 8 13 12 13 6 8 9 14 6 12 
W124 1C 7 9 13 11 8 10 12 5 9 8 12 13 9 HI 23 10 7 13 8 14 11 16 15 4 5 6 11 15 7. 
N126 1C 8 7 16 13 12 6 7 10 11 12 11 9 14 
N127 11 9 7 1 0 7 5 8 4 15 13 13 12 10 9 W128 8 5 10 2 10 6 11 14 6 4 14 16 14 4 
N130 8 6 8 11 13 10 10 9 3 6 11 9 10 9 HI 31 17 9 ' 9 16 9 12 13 13 6 5 11 5 11 12 
N132 9 6 12 10 12 17 12 14 6 7 7 11 12 9 HI 33 6 7 6 16 9 11 10 11 10 6 14 14 10 9 K135 7 G 12 8 4 6 1C 12 4 11 7 16 9 8 
BJ136 8 7 2 11 6 12 o o 11 8 14 10 16 9 O o W139 16 8 8 14 17 19 9 12 7 10 14 12 6 10 N140 18 9 12 8 1G 11 11 12 1 5 8 12 o O 6 
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Ti»BLLi 8=13 
Raw Scores H^ iPQ. Primary Factors 
Competitive ijrop Cuts 12 Years of Age 
Ouojec t 
Number A B C D ii F U E I J c -2 Q 3 Q4 
C7 14 4 9 15 10 14 11 7 10 8 16 8 10 5 
C16 9 5 17 7 8 12 12 11 12 1 4 11 14 6 
C19 7 8 8 16 12 11 5 9 11 5 17 14 8 14 
C23 4 7 8 12 5 5 5 13 10 9 12 12 10 14 
032 1G 7 10 6 16 18 15 16 2 4 6 4 14 10 
C 40 8 7 10 11 11 12 11 11 6 8 9 14 8 9 
C41 1C 3 8 14 6 7 10 10 7 O 10 13 11 11 
C44 6 8 8 9 5 4 9 10 8 8 12 12 8 13 
C48 9 7 13 10 9 7 10 11 6 7 10 13 8 5 
050 10 7 10 11 14 14 12 12 7 7 T / * X V 12 lu 10 C53 14 8 2 6 11 13 11 8 4 8 8 7 10 6 
057 6 8 12 11 10 14 12 15 15 12 13 12 17 8 
C64 13 6 8 10 8 12 11 10 9 7 12 12v 9 8 
C73 14 3 14 7 11 15 9 9 7 4 7 9 10 7 
C74 6 3 7 9 15 15 7 11 4. 13 0 11 10 11 
084 8 7 12 1-& 9 12 9 7 5 11 -- -9 10 16" 9 
C87 8 8 10 4 9 12 13 11 G 1 1 2 7 10 8 
C89 1 2 7 12 12 7 17 14 10 5 5 14 O CJ 13 5 
C96 2 7 5 16 10 6 6 9 5 11 13 13 7 11 
CI 00 20 7 10 9 8 12 13 11 6 2 6 5 16 7 
0102 17 6 14 7 9 9 15 16 6 6 10 11 10 3 
C114 12 O U 16 1 2 14 14 12 12 6 7 13 11 14 6 
CI.16 o 5 10 10 7 1 2 5 10 5 13 o 7 11 .11 
CI 37 3 5 4 19 9 9 10 4 11 14 1 6 12 6 8 
C13C 10 6 12 1 0 G 6 8 10 9 n o 10 10 12 10 
C&41 13 6 14 o u 14 16 8 14 7 10 4 6 12 8 
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TABLE 8.14 
Raw Scores JEPI Extraversion and Neuroticism 
Competitive Group A 12 Years of Age 
E N E N E N 
CI 23 3 C26 19 6 C49 19 21 
C2 18 15 C27 18 11 C51 20 9 
C3 23. 16 C28 17 7 C52 20 2 
C4 13 11 C29 22 5 C54 17 19 
C5 20 17 C30 20 5 C55 20 10 
C6 1.7 8 C31 17 15 C56 17 11 
C9 21 14 C33 21 7 C59 23 17 
CIO 17 19 C34 20 9 C60 17 9 
C l l 18 14 C35 18 7 C61 21 13 
C12 18 10 C36 19 15 C62 24 8 
C13 14 12 C37 18 9 C63 21 12 
C14 19 9 C38 20 9 C65 17 15 
C15 21 13 C39 23 16 C66 18 6 
C17 11 18 C42 18 8 C67 12 10 
C18 20 22 C43 20 20 C68 18 8 
C20 20 15 C45 19 7 C69 10 18 
C21 22 20 C46 19 2 C71 17 19 
-025 18 -10 -047 20 11 — -672-—1-6-— 7-
TABLE 8«15 
Raw Scores JEPI Extraversion and Meuroticism 
Com| >etitive Group B 12 Years of Age 
E. N E. N E N 
C75 13 4 U98 19 5 C119 17 14 
C76 19 16 C99 12 17 CI 20 15 17 
C78 14 18 C101 21 5 CI 21 17 10 
C79 20 16 CI 03 19 19 CI 22 21 10 
C80 11 18 C104 18 18 C123 21 19 
C81 14 5 CI 05 19 8 CI 24 20 13 
C82 20 8 CI 06 15 16 CI 25 21 13 
C83 17 7 CI 07 22 6 C126 22 9 
C85 23 14 CI 08 19 14 CI 27 19 6 
C88 15 11 CI 09 17 17 C128 10 19 
C90 19 13- C110 17 9 CI 30 12 12 
C91 16 16 c m ro e C131 22 15 
C92 12 15 C112 17 15 CI.32 5 10 
C93 19 18 CI 13 23 8 C133 19 18 
C94 19 17 CI 15 18 11. C135 21 16 
C95 18 9 C117 19 10 CI 36 22 14 
C97 20 9 C118 20 3 CI 39 16 9 
ciaa 16 12 
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TABLE 8.16 
Raw Scores JEPX Extraversion and Neuroticism 
Competitive Gro up A 13 Years of Age 
& N: E. N E N. 
CI. 24 4 C26 18 10 C49 19 20 
C2 15 15 C27 19 8 C51 18 10 
C3 24 15 C28 21 11 C52 23 6 
C4 16 18 C29 22 7. C54 18 17 
C5 21 19 C30 24 7 C55 19 2 
C6 21 14 C31 19 22 C56 24 3 
C9 24 4 C33 16 19 C59 24 22 
CIO 15 20 C34 20 9 C60 13 17 
C l l 13 21 C35 20 7 C61 20 13 
C12 21 19 C36 19 21 C62 22 8 
CI 3 17 18 C37 21 8 C63 22. 8 
C14 19 13 C38 21 6 C65 21 7 
C15 12 10 C39 22 8 C66 20 7 
C17 16 9 C.42." 16 14 C67 17 12 
CI 8 17 22 C43 17 21 C68 21 14 
C20 18 13 C45 18 10 C69 14 19 
C21 21 8 C46 21 0 C21 20 22 
6:25 17 7 C47 £1T 11 C72 18 — •7r 
TABLE 8.17 
Raw Scores JEPI Extraversion and Weuroticism 
Competitive Group B 13 Years of Age 
E N E: N. E. N. 
C75 21 12 C98 21 6 C l l 9 17, 13 
C76 22 13 C99 14 9 C120 20 13 
C78 17 14 CI 01 22 5 CI 21 14 9 
C79 20 17 C103 23 13 C122 20 9 
C80 18 14 C104 23 9 C123 m 20 
C81 21 10 C105 15 12 C124 21 17 
C82 20 7 C106 9 13 0125 20 8 
C83 22. 10 CI 07 22 18 C126 20 10 
C85 23 13 C108 22 16 CI 27 19 10 
C88 21 11 C109 18 12 CI 28 12. 14 
C90 21 8 C110. 21 4 CI 30 14 7, 
C91 9 13 cm 13 13 C131 23 11 C92 19 14 C112 7 19 CI 32 22 10 
C93 18 10 C l l 3 23 6 CI 33 13 13 
C94 16 16 CI 15 20 15 CI 35 16 15 
C95 22 12 C117 18 9 C136 21 19 
C97 23 6 C118 21 5 C139 14 13 
C140 22 11 
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TABLE 8018 
Saw Scores JSPI Extraversion and Neuroticism 
Comp e t i t i v e Grou] 5 A 14 Years of Agg. 
E N. E N. E N. 
CI 24 9 C26 18 2 C49 21 22 
C2 22 22 C27 18 21 C51 20 15 
C3 24 17 C28 21 9 C52 23 7. 
C4 16 10 C29 23 14 C54 Iff IS; 
C5 24 11 C3C 18 10 C55 21 0 
C6 20. 5 C31 17 18 C56 23 3 
C9 24 4 C3o 22 18 C59 24 21 
CIO 16 14 C34 21 15 C60 16 11 
Oi l 18 16 C35 21 5 C61 18 12 
CI 2 20 15 C36 21 19 C62 23 8 
C13 19 11 C37 23 13 C63 22 2 
C14 15 11 C38 22. 3 C65 21 3 
C15 22 13 C39 22 4 C66 17 11 
C17 16 17 C42 15 16 C67 14 12 
C18 16 19 C43 16 20 C68 22 12 
C2Q 20 4 C45 16 5 C69> 18 19 
C.2L. 21 3 C46 23 1 C71 18 21. 
C25 24 — 3 — C47 21 12 C7 2 21-— 8 
TABLE 8019" 
Haw Scores JSPE Extraversion and Neuroticism 
Com) j e t i t i v e Group B 14 Years of Age-
E N. E W. E W. 
C75 22 7 C98 22 8 C119 17 18 
C76 23 16 C99 8 15 CI 20 15 18 
C78 22 13 C101 22 6 C121 20 11. 
C79 21. 8 C103 22 12 C122 23 8 
C8O 17 21 C104 23 13 C123 18 18 
C81 20 11 CI 05 20 8. CI 24 21 13 
C82 19 3; C106 13 13 C125 20 10 
C83: 14 15 C107 23 12 CI 26 22 9 
C85 22 13 C108 21 16 CI 27 16 5 
C88 18 8 C109 22 13 CI 28 21 13 
C90 21 14 C110 19 9 C130 13 4 
CSl 1L 7 c m 13 16 C131 24 7 
C92 16 12 C112 16 11 C132 21. 8 
C93 22 15 C113 22 3 C133 14 19 
C94 21 15 C115 22 19 CI 35 20 16 
C95 19 7 CI 17 17 7 C136 22 14. 
C 97 21 11 CI 18 23 3. CI 39 19 13 
C140 19 9 
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TABLE 8.20 
Raw Scores JEPI Extraversion and Neuroticism 
Control Group J i 12 Years of Age 
E- N E. K. E N 
Nl 19 11 N26 21 12 N49 18 14 
N2 14 19 N27 20 7 N51 13 1© 
N3 22 5 N28 19 11 N52 20 9 
N4 16 16 N29 22 8 W54 18 15 
N5 17 11 N30 19 10 W55 19 18 
N6 16 16 N31 19 11 N56 16 13 
N9 19 14 N33 19 13 W59 20 7 
N10 15 14 N34 20 16 N60 20 24 
Nil 16 15 N35 17 11 N61 21 17 
N12 18 14 K36 17 15 N62 21 13 
N13 18 10 N37 14 12 N63 14 15 
N14 20 15 N38 17 14 N65 14 20 
N15 18 15 N39 18 13 N66 18 16 
N17 20 2 N42 21 18 N67 18 21 
N18 21 10 N43 22 10 N68 21 19 
N20 16 16 N45 20 11 N69 17 13 
N21 23 14 N46 20 18 N71 19 18 
N25 4 7 N47- 20 11 - N72— —2-1- 18 
TABLE 8.21 
Raw Scores JEPI Extraversion and Neuroticism 
Control Group B 12 Years of i igje 
E N. E N E N 
N75 10 6 N98 6 6 N119 14 14 
M76 22 18 N99 17 20 N120 18 18 
N78 17 15 N101 18 15 N121 22 12 
N79 9 19 N103 18 17 N122 19 12 
N80 15 14 N104 18 2 N123 19 12 
N81 15 17 Ml 05 20 15 N124 16 11 
N82 18 16 N106 14 18 W125 20 15 
N83 17 17 N107 16 13 N126 14 16 
N85 16 10 N108 18 15 N127 18 13 
N88 15 16 N109 9 15 N128 15 3 
N90 23 13. N110 17 16 N130 17 15 
N91 14 21 N l l l 17 8 N131 20 12 
N92 16 16 N112 19 18 N132 20 10 
N93 16 16 N113 12 12 N133 19 15 
N94 20 12 N115 19 6 N135 22 2 
N95 19 14 N117 11 17 N136 16 4 
N97 16 17 N118 19 9 N139 23 16 
N140 20 11 
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TABLLL 8. 22 
Raw Scores JEPX Extraversion and Neuroticism 
Control Group i i 13 Years of i .ge 
E N E N S N 
Nl 17 6 N26 12 16 N49 17 22 
N2 18 10 N27 23 11 N51 17 24 
N3 24 5 N28 22 19 N52 18 7 
N4 13 23 N29 17 6 N54 17 6 
N5 12 15 N30 21 11 N55 21 17 
N6 19 18 N31 17 11 N56 21 4 
N9 18 20 N33 22 14 N59 19 10 
N10 10 15 N34 17 20 W60 22 21 
Nil 14 21 N35 20 9 N61 22 18 
N12 18 17 N36 18 21 N62 24 8 
N13 23 13 N37 16 12 N63 16 11 
N14 21 21 K38 13 11 N65 17 24 
N15 18 7 N39 17 14 N66 16 18 
N17 17 4 N42 22 22 N67 17 18 
N18 18 15 W43 19 17 N68 23 18 
N20 18 14 N45 21 16 N69 17 21 
N21 22 12 N46 19 16 N71 18 19 
M25 18 15 M47- 15 18 - N72— 14 -8-
TA3LS 8,23 
Raw Scores JEPI Extraversion and Weuroticism 
Control Group B 15 Years of Age 
E N E N E N 
N75 9 8 N98 5 6 N119 18 15 N76 23 15 N99 18 19 N1.20 17 15 
N78 18 16 N10I 21 8 N121 23 8 
N79 14 22 W103 21 7 N122 20 6 
N80 16 21 N104 15 11 N123 15 7 N81 11 3 N105 24 15 N124 20 11 
N82 18 10 N106 18 21 N125 17 12 
N83 15 14 N107 16 20 N126 16 18 
N85 18 17 N108 22 4 N127 13 15 
N88 13 18 N109 1 15 N128 22 6 
190 20 4 WHO 20 16 N130 19 14 
N91 9 20 N l l l 21 5 N131 21 11 
N92. 20 8 N112 15 21 N132 18 9 
N93 18 11 N113 10 17 N133 20 16 
N94 17 14 N115 21 14 N135 18 13 
N95 20 17 N117 15 14 N136 18 19 
N97 18 12 N118 22 13 N139 20 12 
N140 13 14 
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•2ABLE 8.24 
Raw Scores JEPx Extraversion and Neuroticism 
Control Group A 14 Years of Age 
E N E N E. N 
Nl 16 7 N26 11 19 N49 16 22 
N2 21 10 N27 21 13 N51 17 23 
N3 20 6 N28 22 17 N52 24 12 
N4 7 24 N29 23 2 N54 16 7 
N5 15 11 N30 23 13 N55 21 16 
N6 17 19 N31 18 8 N56 19 5 
N9 20 15 N33 23 7 N59 20 7 
N10 5 18 N34 21 20 N60 20 24 
Nil 22 20 N35 21 3 N61 21 17 
N12 14 20 N36 17 21 N62 21 8 
N13 22 17 N37 18 13 N63 18 18 
N14 19 15 N38 14 21 N65 15 23 
N15 22 6 N39 14 16 N66 22 13 
N17 20 15 N42 19 20 N67 23 6 
N18 20. 11 N43 14 19 N68 24 23 
N20 16 14 N45 22 17 N69 21 16 
N21 23 14 N46 21 13 N71 17 21 
N25 19 14 -«47 10 21 N7-2- 15 — 2 
TABLE 8.25 
Raw Scores JEPI Extraversion and Neuroticism 
Control Group B 14 Years of Age 
K. N E, N E N 
N75 12 11 N98 8 2 N119 10 12 
N76 22 18 N99 17 20 N120 21 16 
N78 18 15 N101 21 11 N121 21 6 
N79 12 21 N103 17 13 N122 19 11 
N80 15 16 N104 17 15 N123 19 7 
N81 16 3 N105 20 18 N124 18 8 
N82 18 14 N106 21 19 N125 19 5 
N83. 18 11 N107 14 19 N126 18 21 
N85 15 19 N108 22 4 N127 11 16 
N88 11 18 N109 1 15 N128 17 6 
N90 22 4 N110 23 20 N130 16 18 
N91 14 22 N l l l 20 5 N131 22. 14 
N92 23 8 N112 21 17 N132 21 12 
N93 21 3 N1I3 14 19 N133 22 15 
N94 18 18 N115 19 15 N135 15 8 
N95 21 12 N1I7 19 4 N136 15 14 
N97 17 6 N118 22 8 N139 18 16 
N140 21 12 
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TABLIfi 8.26 
Raw Scores JBPX Extraversion and Neuroticism 
Com] >etitive Drop Outs 12 Years of Age 
E N E N E N 
C7 18 12 C50 18 13 096 12 14 
C16 20 10 C53 18 14 CI 00 21 13 
C19 19 19 C57 20 19 C102 20 11 
C23 16 10 064 21 22 C114 18 11 
C32 18 2 C73 20 9 C116 16 10 
C40 19 16 C74 19 12 C137 11 20 
C41 20 14 C84 14 14 C138 20 16 
C44 19 13 C87 15 5 C141 17 4 
C48 19 3 C89 22 7 
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TABLE 8.27 
Raw Scores (lbs.) Left Grip Test 
Competitive Group A 12 Years of Age 
lbs. l b s . lbs. lbs. l b s . 
CI 75 C14 48 C30 50 C45 70 C61 30 
C2 50 C15 55 C31 55 C46 50 C62 60 
C3 60 CI 7 60 C33 100. C47 65 C6g 50 
C4 45 CI 8 50 C34 45 C49 50 C65 55 
C5 55 C20 35 C35 75 C51 60 C66 50 
C6 40 C21 55 C36 60 C52 90 C67 58 
C9 40 C25 55 C37 30 C54 50 C68 30 
CIO 35 C26 25 C38 65 CS5 40 C69 35 
C l l 40 C27 45 C39 30 C56 90 C71 30 
C12 60- C28 30 C42 75_ C59 65 C72 75 
C13 35 C29 50 C43 50 C60 75 
TABLE 8 .28 
Raw Scores (lbs). Left Grip Test 
Competitive Group B 12 Years of 
lbs.. l b s . l b s . lbs. lbs. 
C75 55 C91 60 C1Q5 7.0 CI 18 60 CI 30 80 
C76 65 C92 75 C106 40 CI 19 60 CI 31 35 
C78 55 C93 65 C107 CI 20 70 C132 45 
C79 50 C94 55 C108 60 CI 21 65 C133 40 
C80 62 C95 42 0109 60 C122 85 CI 35 50 
C81 30 C97 62 C110 35 C123 50 CI 36 60 
C82 75 C98 60 c m 40 CI 24 75 C139 72 
C83 50 C99 70 C112 70 CI 25 55 C140 50 
C85 6Q C101 50 C113 60 CI 26 70 
C88 55 C103 60 C115 75 CI 27 42 
C90 7Q C104 40 C117 105 CI 28 70 
TABLE 8 .29 
Raw Scores (lbs) Left Grip Test 
Competitive Group A. 13 Years of Ape 
lbs. lbsa, lbs. lbs. lbs. 
CI 85 C14 60 C30 58 C45 70 C61 50 
C2 60 C15 62 C31 65 C46 60 C62 100 
C3 64 C17 90 C33 113 C47 102 C63 75 
C4 65 CI 8 60 C34 78 C49 50 C65 70 
C5 70 C20 55 C35 90 C51 65 C66 60 
C6 65 C21 55 C36 75 C52 90 C67 58 
C9 45 C25 60 C37 55 C54 58 C68 40 
CIO 35 C26 70 C38 75 C55 55 C69 48 C l l 45 C27 50 C39 45 C56 90 C71 42 
C12 75 C28 48 C42 82 C59 75 C72 100 C13 55 C29 50 C43 72 C60 92 
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TABLE 8.3C 
Raw Scores (lbs-) Le£t Grip Test 
Competitive Group B 13 Years of Age 
lbs. lbs. l b s . lbs. lbs. 
C75 62 C91 60 C105 80 C118 70 C130 88 
C76 70 C92 82 C106 5® C119 75 C131 48 
C78 65 C93 75 C107 60 C120 85 C132 95 
C79 55 C94 78 CI 08 75 C121 70 C133 52 
C80 65 C95 40 CI 09 70 C122 60 CI 35 60 
C81 52 C97 66 C110 48 CI 23 55 C136 62 
C82 75 C98 50 cm 60 C124 80 CI 39 85 C83 60 C99 84 C112 80 CI 25 75 C140 50 
C85 60 C101 65 C113 67 CI 26 70 
C88 82 CI 03 72 C115 80 C127 47 
C90 75 C104 75 C117 110 CI 28 80 
TABLE 8.31 
Raw Scores (lbs.) Left Grip Test 
Competitive Group A 14 Years of Age 
lbs. l b s . l b s . lbs. lbs. 
CI 104 C14 96 C30 90 C45 90 C61 75 
62 70 C15 95 C31 95 C46 70 ~ " C62 100 
C3 72 C17 100 C33 140 C47 100 C63 102 
C4 80 CIS 87 C34 90 C49 55 C65 90 
C5 80 C20 60 C35 102 C51 70 C66 70 
C6 68 C21 70. C36 90 C52 95 C67 82 
C9 55 C25 75 C37 62 C54 85 C68 60 
CIO 50 C26 70 C38 75 C55 90 C69 75 
C l l 70 C27 70 C39 64 C56 104 C71 70 
C12 95 C28 65 C42 100 C59 102 C72 100 
C13 80 C29 70 C43 70 C60 100 
TABLE 8.32 
Raw Scores (lbs.) Left Grip Test 
Competitive Group B 14 Years of Age 
lbs. l b s . l b s . lbs. lbs. 
C75 60 C91 80 C105 85 C118 70 C130 85 
076 98 C92 105 C106 60 CI 19 80 C131 65 
C78 75 C93 90 CI 07 80 CI 20 100 C132 94 
C79 70 C94 90 C108 75 CI 21 94 C133 70 
C80 95 C95 65 C109 95 CI 22 84 C135 75 
C81 72 C97 88 C110 60 CI 23 70 CI 36 60 
C82 85 CS8 72 cm 60 CI 24 92 C139 110 C83 75 C99 95 C112 90 C125 90 C140 70 
085 80 C101 65 C113 80 CI 26 90 
088 75 C103 80 C115 85 CI 27 70 
C90 90 C104 96 CI 17 120 CI 28 102 
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TABLE 8033 
Kaw Scores Clbs.) Left Grip Test 
Control. Gr oup A- 12 Years of i 
lb s.o lbs. lbs. l b s . lb a. 
Nl 65 N14 30 N3Q 60 N45 80 N61 60 
N2 50 N15 25 H31 §0 N46 50 N62 75 
N3 85 N17 65 N33 55 N47 70 N63 55 
N4 30 N18 30 N34 40 N49 70 K65 45 
N5 35 N20 55 N35 30 N51 65 N66 70 
N6 35 N21 45 N86 20 N52 40 N67 25 
N9 50 N25 50. N37 30: N54 62 N68 30 
NIG: 45 N26 25 N38 45 N55 50 N69 55 
Nil. 40 N27 50 N39 55 N56 75 N71 42 
N12 60 N28 40 N42 55 N59 60 N72 50 
M13 45 N29 45 N43 55 N60 40 
TABLE 8. 34 
Raw Scores (l b s - ) Left Grip Test 
Control Group B 12 Years of Aee 
lbs. lbs. lbs. lbs. l b s . 
N75 60 N9X 50 N105 83 N118 60 N130 57 N76 50 If 92 73 N106 35 N119 40 N131 45 
N78 60 N93 60 N107 30 N120 30 N132 25 N79 41 N94 55 N108 40 N121 50 N133 20 
N80 65 N95 40 N109 40 N122 45 N135 4Q 
N81 75 N97 60 N110 65 N123 70 N136 50 
N82 50 N98 65 Will 60 N124 45 N139 80 
N83 35 N99 36 N112 70 N125 52 N140 55 N85 55 N101 25 Nil 3 55 N126 65 
N88 50 N103 60 N115 50 N127 20 
N90. 50 N1Q4 50 N117 80 N128 57 
TABLE 8.35 
Raw Scores ( l b s . ) Left Grip Test 
Control Group A 13 Years of Age 
lbs. l b s . lbs. lbs.' lbs. 
Nl 70 N14 60 N30 72 N45 100 N61. 60 
N2 65 N15 42 N31. 55 N46 62 N62 60 
N3. 100. N17 100 N33 80 M47 98 N63 75 
N4 55 N18 45 N34 42 N49 65 N65 55 
N5 72 N20 60 N35 50 N51 85 N66 70 
N6 44 N21 60 N36 70 N52 65 N67 55 
N9 60 N25 60 N37 70 N54 80 N68 62 
mo: 70 N26 80 N38 62 N55 80 N69 78 Nil 65 N27 70. N39 55 N56 100 N71 55 
N12 75 N28 61 N42 65 N59 100 N72 60 N13 42 N29 70 N43 55 N60 58 
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TABLE 8.36 
Ra.yj Scores (lbs.) Lefft Grip Test 
Control Group B 15 Years of Age 
lbs. l b s . l b s . lbs. lbs. 
N75 70 N91 50 N105 78 Nil 8 65 N130 55 
N76 73 N92 75 N106 35 N119 60 NL31. 65 
N78 80 N93 85 N107 50 N120 42 N132 55 N79 42 N94 80 N108 58 N121 70, N133 30 
N80 90 N95 45 N109 50 N122 55 N135 52 
N81 70 N97 65 N110 80 N123 75 N136 50 
N82 80 N98 80 Will 66 N124 58 N139 55 
N83 50 N99 58 N112 65 N125 55 N140 58 
N85 80 N10I. 45 Nil 3 65 N126 62 
N88 40 N1Q3 80 Nil 5 55 N127 7.0 
N90 50 N104 60 N117 115 N128 55 
TABLE 8.37. 
Raw Scores (lbs.) Left Grip Test 
Control Group A- 14 Years of Age 
lbs . l b s . l b s . IbSo lbs. 
Nl. 88 N14 60 N30 70 N45 100. N61 70 
N2 70 N15 55- -W31- 55 N46 72: N62 80 
N3 110 N17 1QO N33 85 N47 100 NS3 75 
N4 60 N18 5G; N34 60 N49 82 N65 65 
N5 70 N20 80 N35 75 N51 90 N66 65 
N6 50 N21 60 N36 90 N52~ 70 N67 60 
N9 90 N25 60 N37 62 N54 90. N68 65 
N10 60 N26 90 N38 60 N55 104 N69 80 
Nil 70 N27 68 N39 60 N56 104 N71 70. 
N12 84 N28 55 N42 70 N59 130 N72 65 
N13 75 N29 • 80 N43 70 N60 85 
TABLE 8.38 
Raw Scores ( l b s . ) Left Grip Test 
Control Group B 1£ Years of Age 
lbs . l b s . lbs. lbs. lbs. 
N75 88 N91 65 N105 78 M118 75 N130 80 
N76 90 N92 95 N106 50 N119 92 N131 70. 
N78 105 N93 112 N107 52 N120 50 N132 50. 
N79 60 N94 86 N108 70 N121 80 N133 50 
N80 102 N95 60 N109 75 N122 55 N135 60 
N81 100 N97 78 N110 80 N123 78 N136 80 
N82 86 N98 96 'Nlll. 75 N124 88 N139 88 
N83 60 N99 72 N112 70 N125 50 N140, 78 
N85 75 N101 60 N113 60 fill 26 70 
N88 60 N103 88 N115 50. N127 75 
N90 70 N104 70 N117 115 - N128 65 
386 
TABLE 8.39 
Raw Scores (lbs.), Left Grip Test 
Competitive Drop Outs 12 Years of Age 
lbs. lbs. lbs. l b s . lbs. 
C7 50 C40 60 C53 55 C84 90 C102 60 
C16 42 . C41 35 C57 60 C87 55 C114 62 
C19 30 C44 55 C64 25 C89 70 C116 45 
C23 50 C48 50 C73 55 C96 70 C137 45 
C32 60 C50 55 C74 65 CI 00 60 C138 55 
C141 50 
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TABLE 9„1 
Matched Pairs Test Scores 
K Group Number 
C = Competitors 
N = Non competitors (Control) 
A = Boys born i n 1955 
B. = Boys born i n 1956 
I n i t I n i t i a l s 
BoB^  Date of Birth, Month and Year 
I Intelligence.Score 
L Locality of home. 
D = Northumberland and Durham 
Y = Yorkshire 
Ed Type of Education 
G: = More academically biased 
S. = ^ess—academically-biased 
RG. Registrar General's Social Classes 
TfiS 
N 
Total Proportional Strength i n lbs<. 
I n i t DoB: I. L. Ed. EGJ TPS 
C1A1 DA: 455 110- D 3 874. 
N1A Dli 1254 111. D s 3 933 
C2A- KA- 555 118 .0 & 3. 773 
N2A- sa. 155 118 B s 3 698 
C3A^  BA. 7.55 127 Y, G 2. 1105 
N3A JSF 855 127 Y G': 2 1201 
C4A. PA. 255 112 Y; s 2 754 
N4A. EE 455 115 Y s 3 733 
C5AL JB 1155 97 Y s 3 642 
N5A- NC 955 95 S s 3 685 
C6A. CSB 855 11L Y. S 2. 692-
N6A- £B 755 113 Y s: 2 611 
C9A. CAB 955 119 D G- 3 925 
N9A- I L 955 119 D. Gr 3 8Q5 
CIOA- JB 555 112 Y; s: 2 709 
N10A. HPT 655 111 Y. S 2 782 
N I n i t DoB I L Ed EG. TPS. 
C1IA. NB 1255 127 Y. G 3 7§0 
NI1A WRP 755 129 Y G. 3 804 
C12A SHC 1255 124 D. G 2. 888 
N12A SC 755 124 D G 2 774 
CI 31 AC 155 128 D G 3 574 
N13A. NR. 255 128 a G, 3' 624 
C14A. MC 955 120 0 G 2 681 
N14A- EA 555 122 Y a. 2 654 
C15A- JRD 955 96 D & 3 1140 
N15A RII 555 97 D S 3 1045 
C17A,. WD 155 115 Y S 2 896 
N17A EJB, 155 116 Y. S 2 914 
C18A DD 955 104 Y, & 3 829 
N18A AB, 955 106 Y S 3 742 
C20A- TE 1255 114 U S 3 673 
N20A JC 85S 116 Y S 2 684 
C21A CE 1255 99 YT S 3" 647 
N21A. RW 1055 101 D S 3 631 
C25A. JUL 1055 101 Q S 3 876 
N25A PA. 156 101 D S 3 857 
C26A TRG~ 1155 116 D S 4 672 
W26A VB 655 118 D S 4 682 
C27A. JH 355 109 Y- S 4 687 
N27A PC_ 555 111 D S 4 675 
C28A SMIL 1055 117 Y_ S 3 817 
N28E CB. 655 118 Y- S 2 758 
C29A RDHi 255 114 D S: 3 828 
N29A BN. 1054 113 D S 3 874 
C30A- CTHL 555 127 Y. G 3 744 
N30A. RNHi 655 126 Y. GL 3, 805 
C31A- AHH 555 113 Y. G 1 731 
N31A SB J 255 115 Y G 2 702 
C33A MIL 255 108 Y G 2 1054 
N33A. AC 155 108 Y G 2 1011 
C34A SKJ 955 120 D G 3, 711 
N34A ARG 555 122 D G 3 699 
N I n i t DoB I L Ed RG TPS 
C35A CJ 155 92 D S 3 1214 
N35A DS 455 106 D S 3 1121 
C36A GL 1055 116 Y. S 3. 732 
N36A JB 655 116 D S 3 746 
C37A NL 1055 93 D S 4 935 
N37A- GDH 256 95 D S 4 893 
C38A DNM 755 113 D G 1 694 
N38A MT 455 119 D Gi) 2 781 
C39A DM 1255 115 D S 4 621 
N39A JH: 855 115 D S 4 636 
C42A AN 255 116 Y s 4 1065 
N42A CJH 155 113 Y s 4 957 
C43A PSO 455 115 Y s 3 767 
N43A BL 555 113 Y- s 3 701 
C45A SP 555 " 114 D s 3 910 
N45A JB. 155 113 D s 3 911 
C46A AEE! 1055 122 Y s 2 801 
N46A JSB 655 120 Y s 2 846 
C47A MDP 455 132 D G 2 864 
N47A SK. 755 130 D G 2 872 
C49A MR 555 114 B s 3 800 
N49A HM 455 116 D s 3 882 
C51A PAR 355 112 Y G. 3 797 
N51A BS 455 112 Y G 3 765 
C52A JS 455 107 D S 3 1025 
N52A DG 355 109 D s 3 981 
C54A JJS 1255 101 D G 3 838 
N54A JG 1055 102 D G 3 910 
C55A HS 455 113 D S 3 668 
N55A DC 355 115 D s 3 661 
C56A TS 355 113 D. s 4 914 
N56A GG 655 114 D s 4 957 
C59A AS 455 107 Y s 3 869 
N59A. RC 255 105 Y s 3 900 
C60A JDT 455 121 Y s 3 1012 
N60A RXC 355 119 Y s 3 906 
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N I n i t Ed RCL TPS 
C61A 
W61A-. 
UT. 
CTL 
355 
1254 
131 
129 
n 
D 
G 
G 
3 
3 
78Q 
685 
C62A 
N62A. 
155 
455 
130 
126 D 
G. 
G, 
3 
3 
952 
938 
C63A 
N63A-
ST. 
BJ. 
1055 
1055. 
116 
114 
Y. 
Y. 
S 
s 
3 
3 
87.0 
796 
C65A 
N65A' 
TAT-
JH. 
655 
1055 
114 
11.6. 
Y 
D: 
3 
3 
768 
7.02 
C©6A, 
N66A BJ 
1055 
755 
115. 
115 
D G: 
G; 
1029 
1008 
C67A 
N67A. 
KM 
PJSK 
255 
355 
100. 
102 
Y 
Y. 
3 
3-
800 
821 
C68A-
N68A- MEE 
555 
655 
118 
116 Y. 
S 
S 
3 
3; 
794 
844 
C69A 
N69A 
TN 
T.G 
755 
455 
125 
127 
Y 
Y 
G 
G 
3 
3 
742 
806 
C71A 
N71A 
I f f 1155 
256 
122 
124 
D 
D 
G; 
G 
2 
2 
503 
552 
C72A 
N72A 
JU. 
ST 
355 
755 
102 
104 
S 
S 
3 
3 
996 
908 
C75B 
N75B. 
JA 
DT. 
756 
356 
115 
114 
Y 
Y 
G. 
G 
2 
2 
844 
774 
C76B 
N76B-
JB 
PO 
256 
456 
100 
102 
D 
D 
S 
S 
4 
4 
957 
940 
C78B 
N78B, 
DC 856 
856 
122 
120 
Y 
Y: 
Gl 
G 
2 
:2 
796, 
890 
C79B 
N79B. 
KC 
PA 
656 
756 
100 
102 
Y 
Y 
S 
s 
3 
3 
847. 
835 
C80B 
N80B 
JC 
JS 
656 
256 
115 
114 D 4 
796 
894 
C81B, 
N81B-
RC 656 
656 
112 
113 
S 
S 
672 
705 
C82B 
N82B 
JC 
DB 
356 
856 
112 
114 
D 
D 
G 
G 
2 
2 
751 
696 
C83B 
N83B 
BC. 
JT 
1256 
756 
108 
110. 
D s. 
s 
3 
3 
623 
672 
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N I n i t DoB I L Ed RG TPS 
C85B, CD 456 124 D S 3 764 
N85B JP 756 126 D S 3 707 
C88B AD 656 101 Y S 4 731 
N88B GC 356 103 ¥ S 4 817 
C90B GE 656 115 D G 2 798 
N90B: JH 356 116 D G 2 857 
C91B GE 556 106 D S 3 853 
N91B IA 456 108 D S 3 800 
C92B GF 756 110 Y S 4 869 
N92EL NH. 556 111 Y S 4 834 
C93B. GRG 156 106 Y S 3 845 
N93B RT 156 107 Y S 3 881 
C94B VG 356 111 D S. 3 881 
N94B SC 456 109 D S 3 965 
C95B AG 756 127 D G 3 605 
N95B m 256 126 D G 3 659 
C97B SG 256 104 D G 3 894 
N97B. ST 1055 106 D G 3 984 
C98B MIL 1056 130 Y G 2 762 
K98B PUE 656 132 Y G 2 794 
C99B IH. 356 119 D S 3 751 
N99B- EH 656 112 D S 3 838 
C101B AH 356 111 D 3 2 716 
W101B: ETB 456 109 D S 2 662 
C103B TH 1156 122 D G 4 876 
N103B. SA 756 123 D G 4 956 
C104B, BH 1056 124 D S 4 869 
W104B JA 756 126 D S 4 885 
C105B JH 556 121 Y S 3 910 
N105B. JBG 556 122 Y S 3 881 
C106B MDH> 656 123 Y G. 2 698 
N106B CPO 856 120 Y G 2 668 
C107B PHi 556 110 D S 3 688 
N107B RA 556 110 S S 3 741 
C108B CH 1256 128 D G 2 703 
N108B DP 856 128 D G 2 706 
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N. I n i t DoB L ED TPS 
C109B 
N109B 
DHi 
MCR 
656 
956 
105 
103 
D 
D 
S 
S 
3 
3 
754 
785 
C110B, 
N110B 
VH 
SLD 
856 
756 
125 
126 
D 
D 
G 
G 
3 
3 
733 
774 
C111B. 
N111B, 
PHi 
LC 
556 
856 
121 
123 
D 
D 
S 
s 
3 
3 
757 
736 
C112B 
N112B JGL 
156 
456 
12Q 
122 
Y 
Y 
G 
G 
2 
2 
784 
713 
C113B 
K113B 
DK. 
EK 
156 
456 
112 
114 
S 
S 
3 
3 
766 
709 
C115B 
N115B 
PL 
SAB 
756 
556 
118 
116 
Y 
Y. 
S 
S-
837 
927 
C117B 
N117B 
PL 
TB 
356 
1155 
117 
115 
D 
D 
S 2 934 
916 
C118B, 
N118B 
JEM. 
MG 
556 
356 
116 
114 
Y 
Y G-
2- 782-
706 
C1T9B 
N119B 
JM" 256 
456 
83" 
84 
S 
S 
4 
4 
900 
897 
CI20B 
N12QB 
AM. 
KB. 
756 
856 
125 
124 
D 
D 
S. 
s 2. 
966 
920 
C121B, 
N121B 
RM 
KCT: 
356 
456 
121. 
122 
Y 
Y 
G. 
G-
1 
2 
835 
806 
C122B 
N122B 
KN 
RT 
1156 
1256 
109 
111 
D 
D 
5 
S 
3 
3 
766 
759 
C123B 
N123B 
EO 
PC 
356 
356 
115 
117 
D 
D 
G 
G. 
3 
2 
796 
865 
C124B 
N124B 
CDP 
AGJ, 
156 
556 
119 
117 
Y 
Y 
G; 
G 
2 
2. 
805 
755 
C125B 
N125B HEL 
1156 
956 
127 
125 
Y 
Y 
S 
S 
3. 
3 
740 
790 
C126B 
N126B. 
AJR. 
TB 
556 
156 
125 
123 D 
G 
G 
2 
2 
878 
919 
C127B 
N127B 
PR: 
NT 
756 
356 
136 
138 
D 
D G 
3. 
3 
868 
952 
C128B 
N128B 
IS 
HI. 
156 
156 
110. 
110 D 
S 4 
4 
831 
887 
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I n i t DoB L. Ed TPS 
C130B 
K130B 
SS 
AC.U, 
856 
756 
128 
126 
¥ 
Y. 
3. 
3 
868 
832 
C131B; 
W131B 
CJS 
TC 
156 
156 
131 
129 
Y 
D 
CL 
3 
631 
679 
C132B 
N132B 
DS. 
RR. 
956 
1056 
108 
106 a 
s 2 
2-
688 
635 
C133B 
N133B 
JS 156 
456 
123 
124 
D 
D 
G„ 
G. 
4 
4 
694 
755 
C135B 
N135B 
RS 
RGR. 
356 
1155 
116 
117 
Y 
YJ & s. 
3 
3 
819 
794 
C136B 
N136B 
AT 
m. 
256 
356 
93 
92 n 
3 
3 
792 
851 
C139B 
N139B 
DGH. 
MO 
1056 
856 
110 
112 
Y 
Y 
G 
G. 
2. 
2. 
770 
845 
C1S0B-
N140B 
Ptt 
BP 
256 
356 
127 
125 
Y 
Y. 
G 
G. 
2 
2 
758 
745 
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TABL;i 10.1 
Composition of Competitive ;Ju'a Groups 
^ucccsoxul Copjetitoi-G (GC) H = 35 
4, 11, 14, 27, 28, 29, 30, 42, 43, 47, 52, 54, 5b, 56, 59, 
62, 63, 66, 76, 79, 80, 92, 93, 1C1, 100, 113, 117, 123, 124, 
127, 130, 133, 135, 139, 140. 
Unsuccessful Competitors (UC) ii = 35 
?., 9, 1C, 21, 2b, 26, 34, 3b, 37, 38, 39, 4b, 46, 49, 61, 67, 
68, 71, 78, 83, 88, 90, 91, 94, 95, 97, 90, 1C3, 104, 110, 
122, 125, 128, 129, 132. 
Conp o t i t i v e Prop-lets (CD) W - 26 
7, 16, 19, 23, 32, 40, 41, 44, 48, 50, 53, 57, 64, 73, 74, 
84, 07, 89', 96, ICC, 1C2, 114, 116, 137, 138, 141. 
Competitive Group I n i t i a l High liixvia (CIHo) II - 17 
29, 30, 33, 42, 47, 62, 59, 62, 66, 75, 85, 97, 98, 1C7, 
110, 115, 118. 
Competitive Group I n i t i a l low"1-lxvla (CILE). K = 17 
2, 4, 10, 25, 35, 51, 67, 71, 00, 91, 92, 99, 1C9, 121, 122, 
128, 130. 
Coop c t i t i v e Group I n i t i a l Hig,^. J ^ t i e t y JC1£A) K = 17. 
10, 11, 17, 18, 20, 43, 65, 67, 70, SC, 81, 94, 103, 117, 
122, 123, 131. 
Competitive Group I n i t i a l Low Anxiety (CILA). I>! = 17 
14, 29, 33, 45, 46, 52, 55, 66, 68, 72, 75, 02, 90, 11C, 121, 
126, 132. 
Competitive Group I n i t i a l Kif^k C o r t e r t i a (CliX) N = 17 
3, 14, 51, 20, 21, 30, 34, 36, 42, 59, 78, 00, 97, 104, 105, 
111, 132. 
Coogetitive Group I n i t i a l Lov; C o r t e r t i a (CILC) V. = 17 
13, 26, 39, 45, bo, 6b, 90, 95, 99, 100, 109, 113, 120, 121, 122, 
126, 130. 
Competitive Group I n i t i a l I l i ^ h Independence (.ClEil) W = 17 
10, 11, 25, 27, 29, 34, 54, 56, 66, 67, 70, 79, 80, 92, 104, 
117, 135. 
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Competitive Group i n i t i a l Low independence (CilLl) 11 - 17 
4b, 46, 55, 75, 85, 95, ICS, 115, 118, 119, 121, 122, 124, 
125, 126, 130, 136. 
Competitive Group 'Aifh I j x t r avorsion-High U c u r o t i c i a n (di.KiHi^ O 
W = 1?. 
3, 5, 18, 2C, 21, 39, 43, 59, 79, 123, 131, 135. 
Competitive Group Hif.'h U;itravcraion-Lou Ilouroti'cisifl (CUJLU) 
K = 17 
1, 29, 3C, 33, 34, 38, 47, 51, b£, 62, 82, 97, 101, 1C7, 113 
118, 126. 
Competitive Group Lov-r Lxtraversiori-K±|jh_ jJeuroticistTi (CLk-ut-3) 
K = 1G 
17, 69, 78, 80, 91, 92, 9D, K 6 , 120, 128. 
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Couposition of Control Lub Groups 
Control Group I n i t i a l Illfjli 3^1 v i a (lUC^i) W = 17 
3, D, l b , 17, 10, 21, 27, 42, 46, 90, 9?,, 118, 121, 12.-., 125, 
151, 139. 
Control _Grojjp_Initi_al Low l£xvia (ffILM) f.! = 17 
1C, 11, 12, 2C, 39, 55, 65, 66, 71, 79, 82, 91, 95, 1C7, 1C9, 
110, 128. 
Control Group I n i t i a l a i g h Anxiety (MIHA) W = 17 
6, 11, 20, 3C, 46, 49, 60, 65, 86, 07, 7G, 82, 83, 91, 99, 
112, 113. 
Control Group I n i t i a l Lov; Anxiety (NILA) K - 17 
1, 17, 26, 27, 29, 35, 52, 59, 61, 69, 72, 75, 93, 106, 11C, 
-118,- 128. 
Control Group I n i t i a l High C o r t e r t i a (K'iliiC) N = 17) 
3, 5, 6, S, 18, 30, 33, 35, 42, 46, 92, 93, 97, 107, 118, 122, 
125. 
Control Group I n i t i a l Low C o r t e r t i a (MILC) l'i = 17 
4, 36, 38, 43, 47, 55, 61, 65, 66, 79, 82, 91, 104, 1C6, 1C9, 
110, 128. 
Control Group I n i t i a l t i i r h Independence (NIHi) N - 17 
2, 11, 27, 31, 42, 60, 63, 68, 76, 78, 83, 91, 97, 98, 99, 
109, 115. 
Control Group I n i t i a l Low Independence (M1LI) N = 17 
1, 6, 12, 13, 17, 47, 92, 94, 104, 110, 118, 124, 127, 128, 131, 
135, 136. 
Control Group liigh J^xtraversion-Kigh Neuroticisia (NI-I^iiK) W = 7 
34, 42, 46, 68, 72, 76, 139. 
Control Group High 15xtraversion-Low Lieuroticism (Mi^Lf.1) li = 12 
3, 17, 18, 27, 29, 43, 45, 47, 52, 132, 135, 140. 
Control Group Lov/ J/KtraverGioc-Kifih I l e u r o t i c i s u (NLiilli.') K = 1G 
2, 51, 60, 72, 81, 91, 88, 1C6, 117, 126. 
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TABLE 11 .1 
Factor Stens to obtain Second Order Factor Stens (Boys) 
Primary 
Factors 
Exvia Anxiety Cortertia Independence 
A . 4 - o 3 
\ 
B - . 1 . = o L ~ o l 
C o l . 2 . 1 
D o 2 ~ o l o 3 -
E .4 - o l »4 = 4 
E o 4 . 1 o l o l . 
a 0 o 2 — o 2* - o l 
H . 4 o 3 - . 1 
i - o l = <.2 
j . 3 
0 - o 2 , 3 : . 3 
Q 2 - o l 
-.2 . 2 
% - o l = o 3 - o 4 o 3 
o l . .1. o l o 2 
Constant - 1 o 1 7 . 7 , 6 . 6 - 5 „ Q 
Raymond B o C a t t e l l and Wary.D.LoCattell, Handbook for 
the Jr- S r . High School Personality Questionnaire, Champaign, 
I l l i n o i s , I n s t i t u t e For Personality and A b i l i t y Testing, 
1 9 6 9 , p . 4 1 . 
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1 2 -3 4 High School Personality Questionnaire ' (also 16PF) ' 
Psychological Meaning of Primary Source T r a i t s 
FACTOR A 
Low Score High Score 
S1Z0THYKIA, A- versus 
(Aloof, s t i f f ) 
C r i t i c a l v 
Stands by his own ideas v 
Cool, aloof v 
Precise objective v 
Di s t r u s t f u l , sceptical v 
Rigid v 
Cold v 
Prone to sulk v 
AFFECTOTHYMIA, A+ 
(Warm, sociable) 
Good natured, Easy going 
Ready to co-operate, 
Likes to participate 
Attentive to people 
Soft-hearted, casual 
Trustful 
Adaptable, careless 
Warm hearted 
Readily laughs 
The-most consistent £ea^tures-of affectothymia-A^ are 
easy going, accessible emotions and interest i n people. In 
contrast the sizothymia A- person i s more uncompromising 
and earnest, prefers things and words to people and l i k e s 
working "aloneo The affectothyme _is —generally found to have 
superior s o c i a l adjustments in school. 
C a t t e l l , Blewitt and Beloff found that there i s 
evidence of substantial hereditary determination of t h i s factor. 
Raymond BoCattell and Mary D„L.Cattell, Handbook for 
the High School Personality Questionnaire, Champaign, I l l i n o i s , 
I n s t i t u t e for Personality and A b i l i t y Testing, 1969, pp.26-35. 
^Raymond B o C a t t e l l , The S c i e n t i f i c Analysis of Personality, 
Harmondsworth, Penguin Books, 1965, pp.62-102. 
Raymond B.Cattell, Personality and Motivation Structure 
and Measurement, New York V/orld Book Co., 1957, pp.90=224. 
Raymond B.Cattell, H.W.Eber and M.M.Tatsuoka, Handbook 
for the Sixteen Personality Factor Questionnaire, Champaign, 
I l l i n o i s , I n s t i t u t e for Personality and A b i l i t y Testing, 
1970, pp„80-109. 
5R.B.Cattell, D.B.Blewett and H.Beloff, "The Inheritance 
of Personality: A Multiple Variance Analysis Determination of 
Approximate Nature-nurture Ratios for Primary Personality 
Factors in Q-data", American Journal Human Genetics 7:2, 
(June 1955), pp.122-146. 
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FACTOR B 
Low Score 
LO'J INTELLIGENCE, B-
(Dull) 
Low mental capacity 
Unable to handle 
abstract problems 
versus 
v 
V 
High Score 
HIGH INTELLIGENCE, 
(Bright) 
B+ 
Iligh general mental capacity 
I n s i g h t f u l , Fast learning, 
I n t e l l e c t u a l l y adaptable 
The measurement of intelligence has been shown to carry 
with i t as a factor in the personality realm some of the 
following rating. 
Apt to be le s s well v Inclined to have more 
organised i n t e l l e c t u a l interests 
These associations are not very highly loaded (.3 to ,4). 
C a t t e l l and C a t t e l l ^ point out that the principal object of 
measuring Factor B i s not to add to personality information 
but to complete the measurement of factors important in 
most school and c l i n i c predictions. They c l a s s i f y i t as a 
general a b i l i t y measure but suggest the use of longer 
intelligence tests when greater r e l i a b i l i t y i s required. 
"Furthermore they indicate that Factor B would' not be expected 
to correlate perfectly with the average intelligence test 
due to brevity of the former and the fact that the l a t t e r i s 
usually given cinder speeded conditions. 
FACTOZi C 
Low Score 
EMOTIONAL INSTABILITY or versus 
EGO WEAKNESS, C-
(Emotional, Immature, 
Unstable, E a s i l y upset) 
Gets emotional when v 
frustrated 
Changeable in attitudes v 
and interests 
E a s i l y perturbed v 
Evasive of re s p o n s i b i l i t i e s v 
Uorrying v 
Gets into fights and v 
accidents 
High Licore 
EGG STRENGTH, C+. 
(Emotionally stable, 
Mature, calm) 
Emotionally mature 
Stable, constant in 
interests 
Calm 
R e a l i s t i c , adjusts to facts 
Unruffled 
Shows r e s t r a i n t in 
avoiding d i f f i c u l t i e s 
Ego strength i s commonly regarded as a factor expressing 
the degree of achievement of dynamic integration and emotional 
control - the success of emotional learning. The person 
displaying Ego weakness tends to be ea s i l y annoyed by things 
and persons, i s often more d i s s a t i s f i e d and has d i f f i c u l t y in 
restraining himself. He tends to show more than average 
C a t t e l l and C a t t e l l , op. c i t . , p.. 28. 
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neurotic responses. He may f a i l i n adjustment p a r t i c u l a r l y 
under s t r e s s f u l situations. In contrast a person with high 
Ego strength i s more calm, placid and s a t i s f i e d . He i s a 
more integrated person more able to control emotional 
impulses. 
Constitutional factors appear to make acquisition of 
emotional control and steadiness harder for some than others. 
However, environmental factors are about three times more 
important than hereditary factors between families and 
possibly ten times as important within families. 
FACTOR D. 
Low Score 
PHLEGMATIC TEMPER AMEN T D- versus 
(Undemonstrative, 
Deliberate, Inactive) v 
Stoic v 
Complacent v 
Deliberate : - v 
Not e a s i l y jealous v 
Self-effacing v 
Constant v 
^Not restless" v 
High Score 
EXCITABILITY, D+ 
(Excitable, Impatient, 
Demanding, Overactive, 
Unrestrained) 
Demanding, Impatient 
Attention getting, 
Showing of£ 
Exe -i-tabie-f—over active 
Prone to jealousy 
S e l f - a s s e r t i v e , e g o t i s t i c a l 
Distractable 
Shows many "nervous symptoms 
This factor has certain behaviour s i m i l a r i t i e s to 
Factor C but i s distinguished from the l a t t e r by the more 
immediate temperamental quality of the e x c i t a b i l i t y . 
(Factor C - expresses a s p e c i f i c a l l y poor emotional control, 
without excitement being central.) I t i s a factor which 
shows as a substantial dimension i n children. 
The excitable individual i s r e s t l e s s , e a s i l y distracted, 
impatient and tends to 'show o f f 1 . In contrast the individual 
of phlegmatic temperament i s more placid and dependable. 
I t would appear that environmental and hereditary 
factors are about equally important. There i s appreciable 
hereditary determination between families but environmental 
factors play a large role within families, the l a t t e r being 
p a r t i c u l a r l y associated with deprivation of accustomed 
affection and support. 
There i s a negative correlation of t h i s factor with age. 
401 
FACTOR E. 
Low Score 
SUBMISSIVENESS, E-
(Obedient, mild, 
e a s i l y led, docile, 
accommodating) 
Submissive 
Dependent 
Considerate, diplomatic 
Expressive 
Conventional, conforming 
E a s i l y upset by 
authority 
Humble 
versus 
v 
V 
V 
V 
V 
V 
High Score 
DOMINANCE, E.+ 
(Assertive, aggressive, 
competitive, stubborn) 
Assertive, self-assured 
Independent-minded 
Stern, hostile 
Solemn 
Unconventional, Rebellious 
Headstrong 
Admiration demanding 
High dominance may lead to disobedience and possibly 
a n t i - s o c i a l behaviour. Hot/ever t h i s can often be controlled 
and i n sublimated form the t r a i t cannot be regarded as 
detrimentalo Independence of thought and high performance 
in sport are associated with dominance. Groups in which 
a l l members are on the high side i n dominance show more 
effective role interaction and more truly i n d i v i d u a l i s t i c 
-democratic procedure, g*oup- problems being readily- raised 
and group defects being readily c r i t i c i s e d . 
There i s considerable hereditary determination of t h i s 
factor betrjeen families but also marked environmental 
determination of individuals within families - nature-nurture 
wise i t i s a half and half factor. 
FACTOR F 
Lov/ Score 
DESURGENCY:, F-
(Sober, serious, 
taciturn) 
S i l e n t , introspective 
F u l l of cares 
Concerned, r e f l e c t i v e 
Incommunicative, s t i c k s 
to inner values 
Slow, deliberate 
versus 
v 
V 
V 
V 
High Score 
SURGENCY, F+ 
(Enthusiastic, happy-go-
lucky, heedless) 
Talkative 
Cheerful 
Happy-go-lucky 
Frank, expressive, 
r e f l e c t s the group 
Quick, a l e r t 
This i s one of the most important components in second 
order extroversion. In children and in adolescents i t appears 
to be the largest single primary factor i n personality. 
Surgency shows a downward age trend after adolescence with 
a steep drop between 17-35, followed by a l e s s steep 
dowmrard trend. 
Surgency has been found to be s i g n i f i c a n t l y associated 
with i n i t i a l choice as a leader in new groups and with the 
number of persons known. Associations of surgency with 
sociometric popularity and success i n an immediate group, 
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but with lower performance i n long terra serious undertakings 
i s consistently found. Desurgent children are not p a r t i c u l a r l y 
popular with peers and are not usually leaders of groups but 
their seriousness about any work tends to promote occupational 
success throughout l i f e . 
Surgency has a largely environmentally determined 
variance; high surgency having s i g n i f i c a n t associations, 
with comfortable rather indulgent homes and a more optimism-
creating environmento Desurgent individuals have generally 
been brought up with more severe sobering standards» There 
i s in addition a si g n i f i c a n t r e l a t i o n to family position, 
the oldest tend to be more desurgent and the youngest more 
surgento 
Besurgency may also be a consequence of some tendency 
of the individual to make his environment more d i f f i c u l t by 
taking on more long term goals and responsibilities,, 
FACTOR.G 
Low Score 
JLOW SUPER EGO STRENGTH, versus 
or LACK OF ACCEPTANCE, 
OF GROUP MORAL STANDARDS, 
G-
(Disregards rules, 
expedient)" 
Quitting, f i c k l e v 
Frivolous, v 
Self-indulgent v 
Slack, indolent v 
(Independable v 
Disregards obligations v 
to people 
High Score 
SUPER- EGO STRENGTH. 
OR. CHARACTER, G+ 
(Conscientious, 
persistent, moralistic, 
staid-): 
Persevering, determined 
Responsible-
Emotionally disciplined 
Consistently ordered 
Conscientious, dominated 
by sense ofr duty 
Concerned about moral 
standards and rules 
This factor shows resemblance to Factor C, the difference 
between the two being perceptible mainly in the greater 
loading of G^on perseverence, conscientiousness and 
resp o n s i b i l i t y and of C. i n emotional stability„ Factor Gi 
i s characterised most by energy and persistence and with 
regard for moral standards. 
Subjectively the G+> person considers himself to be 
correct i n , and a guardian of manners and morals. The high 
factor G.+; person i s l i k e l y to achieve success i n performances 
requiring persistence, have high achievement, be popular and 
a leader in school, and achieve occupational success l a t e r . 
Slot? Super Ego strength i s a central feature of the 
delinquent p r o f i l e and i s characterised by Tying, showing 
off, stealing, destruction, and defiance of law and order. 
The existing evidence suggests a large environmental 
influence - as might be expected i n a s o c i a l l y moulded t r a i t . 
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FACTOR H. 
Low Score 
THBECTIA, H?- versus 
(Shy, timid, threat-
se n s i t i v e , restrained). 
Shy, withdrawn ,v 
Retiring i n face of v 
opposite sex 
S o c i a l l y cautious v 
Apt to be embittered v 
Restrained, rule bound v 
Restricted i n t e r e s t s v 
Careful, considerate, 
quick to see dangers 
High Score 
EARMIA., E+. 
(Adventurous, s o c i a l l y 
bold) 
Adventurous, l i k e s 
meeting people 
Active, overt interest 
i n opposite sex 
Responsive, genial 
Friendly 
Impulsive 
Emotional and a r t i s t i c 
i n t erests 
Carefree, does not see 
danger signals. 
This factor shows resemblance to both A. and E. I t i s 
however readily distinguished from A by the boldness versus 
shyness present i n H,and by absence of f l e x i b i l i t y -
r i g i d i t y . I t i s distinguished from F by the more adventurous, 
warm, kindly dynamic quality of H i n contrast to the 
talkative, witty limelighting-quality-of~F. 
The high H.* person i s characterised by boldness but i s 
distinguishable from dominance by lack of drive and by 
presence of emotiohalT incontinence and castsalness.* 
The Hi= person shows withdrawn careful c h a r a c t e r i s t i c s , 
i s shy yet considerate of other persons se n s i t i v i t i e s . , 
Present evidence shows factor H- to have the highest 
hereditary determination of any, and i s substantially a 
constitutional factor being connected with threat=reactivity 
of the autonomic nervous system.. 
The term " t h r e c t i a " for H- i s an abbreviation for 
"threat responsiveness" whilst "parsnia" for H+- i s an 
abbreviation for "parasympathetic predominance"<> 
FACTOR. I 
Low Score 
HARRIA, I - versus 
(Tough, r e a l i s t i c ) 
R e a l i s t i c , expects v 
l i t t l e 
S e l f - r e l i a n t , taking v 
responsibility 
Hard v 
Few a r t i s t i c responses v 
but not lacking in taste 
High Score 
PKESMIA, I+. 
(Tender minded, sensitive, 
dependent, overprotected). 
Demanding, impatient, 
expecting attention 
Insecure, seeking help 
and sympathy 
Kindly, gentle, indulgent 
to s e l f and others 
A r t i s t i c a l l y fastidious, 
affected, t h e a t r i c a l 
4C4 
Unaffected by fancies v 
Acts on p r a c t i c a l v 
l o g i c a l evidence 
Keeps t o the p o i n t v 
Free from hypochondria v 
Imaginative, i n t r o s p e c t i v e 
Acts on s e n s i t i v e 
i n t u i t i o n 
A t t e n t i o n seeking 
Hypochondriacal 
Persons high on Factor 1+ tend t o avoid rough and 
adventurous s i t u a t i o n s , t o be dependent, and demanding of 
a t t e n t i o n and t o be of tender d i s p o s i t i o n , l a c k i n g i n 
rea l i s m . The I - person represents e s o r t of tough 
masculine, p r a c t i c a l , r e a l i s t i c , s e l f - r e l i a n t i n d i v i d u a l . 
Evidence i n d i c a t e s t h a t t h i s i s one of the most 
environmentally influenced f a c t o r s v/ith both f a m i l y back-
ground and c u l t u r e p l a y i n g important r o l e s . Presmia/ 
H a r r i a i s b a s i c a l l y a dimension of over - p r o t e c t i o n or 
indulgence as opposed t o exposure t o hard r e a l i t i e s . 
The term "presmia" f o r 1+ i s an abb r e v i a t i o n f o r 
"protected emotional s e n s i t i v i t y " , w h i l s t " h a r r i a " f o r I -
i s an abbr e v i a t i o n f o r "hardness and realism". 
FACTOR J 
Low Score 
ZEPPIA, J- versus 
- ( Z e s t f u l , l i k i n g 
group a c t i o n ) 
Likes t o go w i t h the v 
group 
Likes a t t e n t i o n v 
Sinks p e r s o n a l i t y i n t o v 
group e n t e r p r i s e 
Vigorous v 
Accepts common v 
standards 
High Score 
COASTHENIA, J+. 
(Circumspect, i n d i v i d u a r i s m , 
r e f l e c t i v e , i n t e r n a l l y 
r e s t r a i n e d ) 
Acts i n d i v i d u a l i s t i c a i l y 
Guarded, wrapped up i n s e l f 
F a s t i d i o u s l y o b s t r u c t i v e 
Neurathenically f a t i g u e d 
Evaluates c o l d l y 
Persons high on Factor J+ p r e f e r t o do thin g s on t h e i r 
own, are meticulous, lack zest and have an i n d i v i d u a l i s t i c 
a s s e r t i o n of the s e l f w i t h i n a framework of reasoning, 
p a r t l y motivated by negatism. The J- person tends t o 
u n c r i t i c a l a e s t f u l acceptance of group a c t i v i t y . 
The evidence a v a i l a b l e places t h i s f a c t o r i n the 
middle of the more environmental and more h e r e d i t a r y 
p a t t e r n s . There appears t o be a 10:1 h e r e d i t a r y predominance 
between f a m i l y variance and a 2;1 environmental predominance 
w i t h i n f a m i l i e s . The p a t t e r n has the stamp of a more 
cu l t u r e d home where one would f i n d t h i n k i n g and reasoning 
and an i n d i r e c t n e s s o& c o n f l i c t . 
The terms "Coasthenia" and "Zeppia" are condensed 
forms from the d e s c r i p t i v e meanings "Cultured Pressure 
C o n f l i c t Asthenia" versus " Z e s t f u l Co=operativeness". 
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Coasthenia w e l l designates the common aest h e t i c core i n 
neurasthenia and psychasthenia which t h i s f a c t o r seems 
to be„ The person who shows t h i s p a t t e r n through 
c u l t u r a l standards being brought to bear too e a r l y and too 
powe r f u l l y i s said t o be coasthenic and the less t u t o r e d 
person i s said t o be zeppico 
FACTOR 0 
Locw Score. 
HJNTROUBLEB ADEQUACY, 0 
(Self-assured, p l a c i d , 
secure, complacent, 
serence). 
S e l f - c o n f i d e n t 
Cheerful, r e s i l i e n t 
Impenitent, p l a c i d 
Expedient, I n s e n s i t i v e 
to people's approval 
or disapproval 
Does not care 
Rudely vigorous 
No fe a r s 
Given t o simple a c t i o n 
v 
V 
V 
V 
V 
v-
V 
V 
High Score-
GUILT PR0NENES&, 0+: 
(Apprehensive, s e l f -
reproaching, insecure;, 
worrying, troubled)! 
Worrying, anxious 
Depressed, c r i e s e a s i l y 
E a s i l y touched, overcome 
by moods 
Strong sense of o b l i g a t i o n , 
s e n s i t i v e t o people's 
approval and disapproval 
Scrupulous, fussy 
Hypoehondrical—and-
inadequate 
Phobic symptoms 
Lonely, brooding 
The e s s e n t i a l features of 1 t h i s f a c t o r are t i m i d i t y 
and a sense of inadequacy w i t h a.tendency to moral behaviour« 
The person high on 0+. tends t o f e e l inadequate t o meet the 
rough d a i l y demands of l i f e , and i s e a s i l y downhearted and 
i s remorsefulo They tend t o be unpopular w i t h peers -
s o c i a l l y maladjusted,, 
The f a c t o r i s l a b e l l e d " G u i l t Proneness" and on 
present evidence i t i s not possible t o determine whether i t 
i s b a s i c a l l y a d i s p o s i t i o n a l t r a i t which, though predominantly 
t i m i d i t y , has despair and abasement associated; or the 
r e s u l t o f an environmental i n f l u e n c e of a s e n s i t i v e deeply 
a f f e c t i o n a t e r e l a t i o n t o the parent, which has made l a t e r 
adjustments t o a rougher world d i f f i c u l t . 
FACTOR: Q, 
Low Score 
GROUP DEPENDENCY, Q2~ versus 
(Sociably Group 
Dependent). 
High Score 
SELF-SUFFICIENCY., Q2+. 
( S e l f - s u f f i c i e n t , 
r e s o u r c e f u l , p r e f e r s own 
decisions) 
This f a c t o r i n common w i t h the two other Q f a c t o r s 
i s not c l e a r l y established i n ex t e r n a l behaviour r a t i n g s 
made by observers, showing i t s e l f more i n i n t e r n a l r a t i n g s . 
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I t i s one of the major f a c t o r s of second order i n t r o v e r s i o n . 
The i s r e s o l u t e and used t o making decisions f o r 
himself whxlst the Q~s person i s one who goes w i t h the 
group, d e f i n i t e l y values s o c i a l approval more, and i s 
conventional and fashionable. 
Children high i n tend t o have developed e a r l y and 
to be mature f o r t h e i r age. The f a c t o r i s e s s e n t i a l l y a 
ma t u r i t y i n reasoning and perhaps i n emotion, beginning 
e a r l y i n childhood. Evidence of nature-nurture o r i g i n i s 
la c k i n g but one might reasonably expect t h i s f a c t o r which 
could be termed " t h i n k i n g i n t r o v e r s i o n " 1 t o be a p a t t e r n 
passed on i n an educated f a m i l y t r a d i t i o n , but perhaps 
r e q u i r i n g some i n h e r i t e d emotional s t a b i l i t y f o r i t s 
successful development. 
(Ratings of behaviour c h a r a c t e r i s t i c s are not given 
f o r t h i s f a c t o r nor f o r nor since as i n d i c a t e d 
these three have been found f o r c e r t a i n only i n the realm 
of questionnaire responses - hence t h e i r designation as 
(,qs. f a c t o r s " . ) ) 
FACTOR--Q3 
Low Score 
LOW SELF^SENTIMENT, versus 
INTEGRATION, 
(Uncontrolled, l a s ) 
High Score 
1XGH-STRENGTH- OF SEILE-
SENTIMENT, Q3+, 
(C o n t r o l l e d , exacting, 
w i l l power) 
The person high on Factor tends t o be one who i s 
s e l f - c o n t r o l l e d , s t r i v e s t o accept approved e t h i c a l 
standards, i s ambitious t o do w e l l , considerate of others, 
f o r e s i g h t e d , disposed t o reduce and c o n t r o l expressions 
of emotion, i s conscientious and i s l i k e l y t o be chosen 
as a leader. The person low on Q_ t y p i c a l l y d i s p l a y s 
un c o n t r o l l e d e m o t i o n a l i t y , e x c i t a b i l i t y and a r e j e c t i o n 
of c u l t u r a l demands - some resemblance t o Factor S. 
Factor Q_ expresses the degree t o which the i n d i v i d u a l 
has adopted air i d e a l s e l f regarding sentiment by which t o 
d i r e c t h i s behaviour. I n d i c a t i o n s are t h a t environment 
has about an 8:1 r a t i o t o her e d i t y i n determining i n d i v i d u a l 
l e v e l s on t h i s source t r a i t . S i m i l a r l y there are 
i n d i c a t i o n s t h a t i t s growth can be sti m u l a t e d by d i r e c t , 
c o n s t r u c t i v e education i n values and encouragement i n s e l f -
respect. 
I n i n t e r p r e t i n g i t i s necessary t o d i s t i n g u i s h i t 
from Factors C, ego st r e n g t h , and G, super ego st r e n g t h , 
which belong t o the same class of character or i n t e g r a t i o n 
f a c t o r s . C i s a more massive and less s e l f conscious 
s t a b i l i t y and i n t e g r a t i o n w h i l s t G stresses the s t r i v i n g 
f o r basic morals whereas Q_ stresses self-assured manners, 
morals, r e p u t a t i o n and s e l f - c o n t r o l . i s c e n t r a l t o 
the second order f a c t o r of anxiety. 
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FACTOR Q, 
Low Score 
LOU ERGIC TENSION, Q4~ 
(Relaxed, t r a n q u i l , 
t o r p i d , u n f r u s t r a t e d , 
composed) 
High Score 
versus HIGH ERGIC TENSION, 
(Tense, f r u s t r a t e d , 
d r i v e n , overwrought, 
f r e t f u l ) 
Persons scoring high on t h i s f a c t o r describe themselves 
as i r r a t i o n a l l y worried, tense, i r r i t a b l e and i n turmoil<> 
Children f e e l f r u s t r a t e d , and are aware of being 
c r i t i c i s e d by parents f o r u n t i d i n e s s , fantasy and neglect 
of good goals. 
There i s some s u p e r f i c i a l resemblance t o Factor D 
but actu a l c o r r e l a t i o n connections e x i s t r a t h e r w i t h C= 
ego weakness and 0+_ g u i l t proneness. These three f a c t o r s 
indeed c o n t r i b u t e t o second order f a c t o r anxiety. 
There appears to be greater h e r e d i t a r y as compared 
to environmental i n f l u e n c e between f a m i l i t i e s but w i t h i n 
f a m i l i t i e s environment i s about four times as c o n t r i b u t o r y 
t o Q4» 
The f a c t o r may broadly be considered t o represent 
a l e v e l of excitement and tension due t o undischarged d r i v e 
(frustration)» 
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The Nature of Higher Crcer ibex's on a l i t y Pactors 
Pleasured by A.C.p.Q. and J.B.IP.I. 
C a t t e l l H.B..P..C... 
1. P;xvia-Xavia 
This i s described i u the handbook for the test"'' as 
being a general tendency towards social i n t e r a c t i o n - exvia, 
as opposed to a general inhibitedness i n a l l respects of 
so c i a l i n t e r a c t i o n - i n v i a . The f a c t o r p r e d i c t s the chil d ' s 
seeking or avoiding s o c i a l i n t e r a c t i o n . Primary fa c t o r s 
which have high c o n t r i b u t i o n s to exvia are A - A'f f ecto thyraia, 
E - Dominance, ?. - Surgency, and H - Par mi a. There i s close 
resemblance between primary f a c t o r content of exvia i n 
c h i l d r e n and i n a d u l t s . 
2. Anxiety 
2 
C a t t e l l and C a t t e l l ' state that t h i s source t r a i t has 
the usual meaning of anxiety with close r e l a t i o n s to c l i n i c a l 
symptoms and close agreement with p s y c h i a t r i c r a t i n g s . The 
c h i l d with a high l e v e l of Anxiety would e x h i b i t troubled 
or uneasy responses p a r t i c u l a r l y with regard to something 
doubtful or something i n the f u t u r e . The two primary fa c t o r s 
w i t h highest loadings on Anxiety are 0 - Guilt^Proneness, 
Q„- - Low Self iientiment I n t e g r a t i o n . C a t t e l l has stated 
t a a t w h i l s t 2nd order Anxiety i n children corresponds 
close l y to that i n adults i n respect to certain, primary 
f a c t o r s , there are however some systematic differences 
which suggest t h a t the anxiety f a c t o r i n ch i l d r e n i s less 
concerned with i n t e r n a l c o n f l i c t due to defects i n personality 
i n t e g r a t i o n but more wi t h s i t u a t i o n a l t h r e a t , clash with 
a u t h o r i t y and low or l a t e adoption of super ego standards. 
3. C o r t e r t i a - Patheuia 
C o r t e r t i a i s a shortened foix; of " c o r t i c a l alertness" 
and expresses the a c t i v a t i o n l e v e l of a c h i l d - c o r t i c a l 
alertness and energy. Father.ia i s at the other end of 
the continuum and means "proneness t o f e e l i n g r e a c t i o n " , 
i n d i v i d u a l s low on t h i s f a c t o r l i v i n g at a l e v e l of accepted 
f r u s t r a t i o n - depression, high C o r t e r t i a i s associated 
with success, e.g. i n scholastic attainment. Low C o r t e r t i a 
i s associated with depressive emotion ar-.d f r u s t r a t i o n . 
Primary f a c t o r s with high contributions to C o r t e r t i a include 
2 - Dominance and A - Parniia p o s i t i v e l y and A - Af f ectothy:.:i& 
and ;';„ h e l f henti,,.ent negatively. 
C a t t e l l and C a t t e l l , o p . c i t . , p.38. 
^"hoc. c i t . 
C a t t o l l , ; ,i.n;-:iety, ^;:trav&rsio:. sa:" o t h i r .-.econd 
F o l l o w i n g ee e,- of I ;..bw n.w.j.,, .v ..- of the Jour „.•.„. „ , . 
second oruer f a c t o r s , i . o , those ec: s n r i r g «Jo...;jstitive :w,a 
Co n t r o l groups i i , b- anc. b, analyses are ; ade f o r Competitive 
and C o n t r o l groups -d o i n i t i a l l y scoron IAX^l"-. cr l o . en the 
factor,. t a b l e s 5.IV, 5.18; 5.20, b.P.3, o.S.4; &.27; 
i n the Appendix l i s t the rw-sar-S, cts.nd&rcl deviation,?, r r a t i o s 
s i g n i f i c a n c e l e v e l ; , f c r these coi.is-arisor.s i r . the order 
d*igh b n v i a , ::.::via, n igh h n w i e t y , Low A n n i e t ^ , h i g h 
C c r t o r t i a , Lov.: C o r t e r i i a , iix&L Independence, Lov; Independence. 
As i n d i c a t e d i n Chapter 3 i h s s e g*roitp& co; p r i s e a those 
s u b j e c t s whose i n i t i a l score on a. f a c t o r was above or belo*..' 
one standard d e v i a t i o n fro:.'-, the r o a n score oh t h e i r ^rouw on 
the f a c t o r . T his i s 31.74% of t h e t o t a l groups since i n a 
normal d i s t r i b u s i en 68-25% of the p o p u l a t i o n f a i l w i t h i n the 
i i w i t s of - one s t a n i a r .. d e v i a t i o n f r o n the .. ean. a c c o r d i n g l y 
w i t h t o t a l p o p u l a t i o n s o f 106 these groups c o n s i s t of IV 
s u b j e c t s with i n i t i a l l y the h i g h e s t or lowest scores. ./hen 
the scores were checked i t was fauna t h a t on a l l the second 
order variables.- the nunbefof s u b j e c t s who were beyond one 
star:;.are a e v i a t i o n frow. the near i n both d i r e c t i o n s corresponded 
c l o s e l y w i t h t h e enpected 17 per c,roi;p. f h i s i n d i c a t e d t h a t 
tne d i s t r i b u t i o n of secret; f o r b o t h groups on t-ese va.riaolas 
was near normal. 
.-• ;d- r.La3.;;:;5£ : ay be- i n f l u e n c e s a r e g r e s s i o n e f f e c t , 
the i n i t i a l l y h i g h and lew secwos t e n d i n g t o r egress towards 
1 -. . -
see ean. _w ssasyses m e r e .^w - a ; c co • re. .s-nen 
unchanged or shore the t r e n d srovod be be i n the- op: :-osite 
• d i r e c t i o n , sued r e g r s a s i o r , e f f ^ c t n .' awe .'..ee.n negate... aw. eda_- es 
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4. indepcuo.cnce 
"hiCJ cource t r a i t i n d i c a t e s l e v e l s 0 1 c r i t i c a l n e s s 
of judgement, p r e c i s i o n and exactitude of performance, 
masculine aggressiveness and c r e a t i v i t y . There i s some 
(suggestion of an association w i t h a b i l i t y t o raaintajn 
' • f i e l d independence" i n perception although C a t t e l l has 
recounended f u r t h e r research i n t o t h i s r e l a t i o n s h i p . 
C a t t e l l and C a t t e l l 1 s t a t e t h a t the l e v e l of Independence 
i s appreciably f i x e d i n early l i f e and by h e r e d i t y ; -
iiiysenck J.Jh.P.1. 
1. U x t r a v e r s i o n - I n t r o v e r s i o n 
g 
o y b i i Lysenck states t h a t extraversion i s characterised 
by s o c i a b i l i t y , a c t i v i t y , optimism, outgoing and impulsive 
behaviour; i n t r o v e r s i o n i s characterised by unsociable, 
pass i v e , q u i e t , t h o u g h t f u l and reserved behaviour. 
4 
Lysenck f o l l o w i n g - a b r i e f review of d e s c r i p t i o n s of 
ex t r a v e r t a and i n t r o v e r t s concluded t h a t there was some 
measure of agreement t h a t the i n t r o v e r t Jias a more su b j e c t i v e 
outlook, a higher degree of cerebral a c t i v i t y and a tendency 
to s e l f c o n t r o l ( i n h i b i t i o n ) w h i l s t the e x t r a v e r t has a 
uore o b j e c t i v e outlook, a higher degree of behavioural 
a c t i v i t y and a tendency to lack s e l f c o n t r o l . 
Lysenc.L and iiysenck have described t y p i c a l reactions 
of e x t r a v e r t s and i n t r o v e r t s i n terr.s of e x c i t a t j on -
f a c i l i t a t i o n of c o r t i c a l events underlying perceptual 
l e a r n i n g and motor rcoveuicnt phenomena, and of i n h i b i t i o n -
the depression of these phenomena. They have l i n k e d 
i n t r o v e r s i o n u i t h ease of formation of conditioned responses 
and stated t h a t i n t r o v e r t s perform b e t t e r OL: v i g i l a n c e 
t e s t s , have longer a f t e r images, preserve v i s u a l f i x a t i o n 
h o t t e r , chow less s a t i a t i o n - weaker f i g u r a l a f t e r e f f e c t s , 
"iayrcond B . C a t t e l l , " I s F i e l d Independence an Expression 
of the General P e r s o n a l i t y Coerce T r a i t of Independence? 1 1 
I? e rce g t u a l and hot or .-Xii 11 s 28, 1969, pp.G55-856. 
2 
C a t t e l l ant. C a t t e l l , Op. c i t . , p. 39. 
3 
.Jybil B.G.Lyseiich, Lam^M _o_f the Junior Lysenck 
Personality Inventory, London, U n i v e r s i t y of London Press, 
iG'efb, p.3. 
A _ 
*K. <3 „Lysenck, ^iaensions of Pers o n a l i t y , London , 
rJoutledge and Kegan Paul, 194V, pp.50-58. 
y 
d.J.i^ysench and u.LVJysenck, Per s o n a l i t y Ctrttcture 
and \ easi.renent, London, P.oiitledge, 1GG9, pp.50-52. 
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have greater tolerance f o r sensory d e p r i v a t i o n but loco 
tolerance of physical pain. 'i'hey have l i n k e d e x c i t a t i o n -
i n h i b i t i o n w i t h the ascending r e t i c u l a r formation. 
" I n t r o v e r t s are characterises by a r e t i c u l a r for. l a t i o n 
the a c t i v a t i n g p a r t of which has a r e l a t i v e l y lex/ threshold 
of arousal v;hile the r e c r u i t i n g p a r t of i t has a high 
threshold of arousal, conversely e x t r a v e r t s are characterised 
by t h e i r possession of a r e t i c u l a r formation whose a c t i v a t i n g 
p a r t has a high threshold c? arousal and whose r e c r u i t i n g 
(synchronising) part has a low threshold of arousal. Under 
i d e n t i c a l conditions t h e r e f o r e c o r t i c a l arousal w i l l be 
p.ore narked i n i n t r o v e r t s and c o r t i c a l i n h i b i t i o n i n 
e x t r a v e r t s . " 
2. ii®H£5^ t_icisru 
1 
Liybil Jlyoenck states t h a t the unstable person i s 
moody, touchy, anxious, r e s t l e s s , r i g i c , w h i l s t the stable 
person i s c a l ; i , carefree, easy going and r e l i a b l e o 
2 
Uysenck and P r e l l reported a study from the r e s u l t s of 
which they concluded t h a t p r e d i s p o s i t i o n to neuroticisr,i 
i s to a. Large extent a t t r i b u t a b l e to. - heredity- - Later ayceac:: 
and Lysenck stated t h a t changes of scores on the h e u r o t i c i s n 
f a c t o r are a f f e c t e d by events happening to the persons 
concerned. 
^ l i y b i l I}„ Go.'^ysenck, l o c . c i t . 
"~Yl. ^ysenck and 'j.'Si.Press ""hs Inheritance of 
Ileuroticisi.: - An Lxperii.iental utuCy", Journal hental .'Jcience 
S7, 1951, pp.451-462. 
5 hysencl: and 2ysenck, Cp. c i t . , p.61. 
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1 
C a l i f o r n i a Psychological Inventory 
Class I Measures of Poise, Ascendancy and Self Assurance 
l o Do (Dominance) To assess f a c t o r s of leadership 
a b i l i t y , dominance, persistence and s o c i a l i n i t i a t i v e . 
2. Cs (Capacity f o r s t a t u s ) To serve as an index of an 
i n d i v i d u a l ' s capacity f o r s t a t u s (not h i s actual 
or achieved s t a t u s ) . The seal© attempts to measure 
the personal q u a l i t i e s and a t t r i b u t e s which 
un d e r l i e and lead t o s t a t u s . 
3. Sy ( S o c i a b i l i t y ) To i d e n t i f y persons of outgoing 
sociable p a r t i c i p a t i v e temperament. 
4. Sp (So c i a l pre=service) To assess f a c t o r s such as 
poise, spontaneity, and s e l f confidence i n personal 
and s o c i a l i n t e r a c t i o n . 
5. Sa: (S e l f acceptance) To assess f a c t o r s such as a 
sense of personal i*orth, s e l f acceptance and 
capacity f o r independent t h i n k i n g and a c t i o n . 
6. Ho (Sense of w e l l being). To i d e n t i f y persons who 
manage t h e i r worries and complaints, and are 
r e l a t i v e l y f r e e from s e l f doubt and d i s i l l u s i o n m e n t . 
Class I I Measures of S o c i a l i s a t i o n , M a t u r i t y and R e s p o n s i b i l i t y 
7. Re ( R e s p o n s i b i l i t y ) To i d e n t i f y persons of conscientious 
responsible and dependable d i s p o s i t i o n and 
temperament. 
8. So ( S o c i a l i s a t i o n ) To i n d i c a t e the degree of s o c i a l 
maturity, i n t e g r i t y and r e c t i t u d e which the i n d i v i d u a l 
has a t t a i n e d . 
9. Sc (S e l f c o n t r o l ) To assess the degree and adequacy 
of s e l f r e g u l a t i o n and s e l f c o n t r o l and freedom 
from i m p u l s i v i t y and s e l f centredness. 
10. To (Tolerance) To i d e n t i f y people w i t h permissive, 
accepting and non judgemental s o c i a l b e l i e f and 
a t t i t u d e s . 
11. G, (Good impression) T6 i d e n t i f y persons capable of 
c r e a t i n g a favourable impression and who are 
concerned wi t h how others react t o them. 
12. Cm (Community) To i n d i c a t e the degree t o which an 
i n d i v i d u a l ' s reactions and responses correspond 
to the model ("common") p a t t e r n established f o r 
the inventory. 
Harrison GoGough, Manual f o r the C a l i f o r n i a Psychological 
Inventory, Palo A l t o Cal. Consulting Psychologists Press 
I n c . , 1957^ pp.10-11. 
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Class I I I Measures of Achievement P o t e n t i a l and I n t e l l e c t u a l 
E f f i c i e n c y 
13= Ac (Achievement v i a conformance.) To i d e n t i f y those 
f a c t o r s of i n t e r e s t and m o t i v a t i o n which f a c i l i t a t e , 
achievement i n any s e t t i n g where conformance i s 
a p o s i t i v e behaviour. 
14. A (Achievement v i a independence) To i d e n t i f y those 
f a c t o r s of i n t e r e s t and m o t i v a t i o n which f a c i l i t a t e 
achievement i n any s e t t i n g where autonomy and 
independence are p o s i t i v e behaviours. 
115. i e C l n t e l l e c t u a l e f f i c i e n c y ) To i n d i c a t e the degree 
of personal and i n t e l l e c t u a l e f f i c i e n c y which the 
i n d i v i d u a l has a t t a i n e d . 
Class IV. Measures of I n t e l l e c t u a l and I n t e r e s t Modes 
16. Py (Psychological mindedness) To measure the degree 
t o which the i n d i v i d u a l i s i n t e r e s t e d i n and 
responsive to the inner needs, motives and experience 
of others. 
17. Ex ( F l e x i b i l i t y ) To i n d i c a t e the degree of f l e x i b i l i t y 
and a d e q u a t a b i l i t y of a person's standing and 
s o c i a l behaviour. 
18. Ee (Fe m i n i n i t y ) To assess the ma s c u l i n i t y or 
f e m i n i n i t y of i n t e r e s t s . (High scores i n d i c a t e 
more feminine i n t e r e s t s . X 
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Minnesota Multiphasic P e r s o n a l i t y Inventory 
K Score. Suppressor Scale - a c o r r e c t i o n f a c t o r t o 
sharpen the d i s c r i m i n a t o r y power of the v a r i a b l e s 
measured by the in v e n t o r y . Thus the K. score acts 
as a suppressor v a r i a b l e . 
Hs, (Hypochondriasis), a measure of the amount of 
abnormal concern about b o d i l y f u n c t i o n s . Persons 
w i t h high scores are unduly worried about t h e i r 
h e a l t h . They f r e q u e n t l y complain of pain and d i s -
orders which are d i f f i c u l t t o i d e n t i f y and f o r which 
no clear organic basis can be found. I t i s 
c h a r a c t e r i s t i c of the hypochondriac t h a t he i s immature 
i n h i s approach to a d u l t problems, tending t o f a i l 
t o respond w i t h adequate i n s i g h t . 
D (Depression) measures the depth of c l i n i c a l l y 
recognised symptoms or symptom complex of depression. 
The depression may be the c h i e f symptom of the 
subject, or i t may accompany, or be the r e s u l t of 
other p e r s o n a l i t y problems. A high D score i n d i c a t e s 
poor jfiorale of the emotional type w i t h a f e e l i n g of 
uselessness and w i t h an i n a b i l i t y t o assume a normal 
optimism i f i t h regard to the f u t u r e . A high score 
f u r t h e r suggests a c h a r a c t e r i s t i c p e r s o n a l i t y back-
ground i n t h a t the person who reacts to st r e s s w i t h 
depression i s characterised by a lack of self-confidence 
or tendency t o worry, narrowness of i n t e r e s t and 
i n t r o v e r s i on. 
Hy (Hysteria) measures the degree to which the subject 
i s l i k e p a t i e n t s who have developed conversion-type 
h y s t e r i a symptoms. D e f i n i t e symptoms may never appear 
i n a person w i t h a high score, but under st r e s s he 
i s l i k e l y t o become o v e r t l y h y s t e r i c a l and solve the 
problems c o n f r o n t i n g him by the development of symptoms. 
Pd (Psychopathic deviate) measures the s i m i l a r i t y of 
the subject to a group of persons whose main d i f f i c u l t y 
l i e s i n t h e i r lack of deep emotional response, t h e i r 
i n a b i l i t y t o p r o f i t from experience and t h e i r disregard 
f o r s o c i a l mores. 
Mf ( I n t e r e s t masculine/feminine), measures the tendency 
towards masculine or f e m i n i n i t y of i n t e r e s t p a t t e r n . 
A high score i n d i c a t e s a d e v i a t i o n of the basic i n t e r e s t 
i n the d i r e c t i o n of the opposite sex. 
S.R.Hathaway and J.C.McKinley, Minnesota Multiphasic 
P e r s o n a l i t y Inventory Manual, New York. Psychological 
Corporation, 1951. 
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Pa. (Paranonia) contrasts normal persons w i t h p a t i e n t s 
who wi t h or without expansive egotism were 
characterised by suspiciousness, o v e r - s e n s i t i v i t y , 
and delusions of persecution. 
Pt (Psychoasthenia) measures the s i m i l a r i t y of the 
subject t o p s y c h i a t r i c p a t i e n t s who are tro u b l e d by 
phobias or compulsive behaviour. The phobias include 
a l l types of unreasonable fear of thi n g s or s i t u a t i o n s 
as w e l l as an overreaction t o more reasonable s t i m u l i . 
Frequently a psychoasthenic may be manifested merely 
i n a m i l d depression, i n excessive worry, and i n l a c k 
of confidence or i n an i n a b i l i t y t o concentrate-. 
SCJ (Schizophrenia), measures the s i m i l a r i t y of the subject 
responses to those p a t i e n t s who are characterised by 
b i z a r r e and unusual thoughts or behaviour. There i s 
a s p l i t t i n g of the su b j e c t i v e l i f e of the schizophrenic 
person so t h a t the observer cannot f o l l o w r a t i o n a l l y 
the s h i f t s i n mood or behaviour. 
Mai (Hypomania)" measures the p e r s o n a l i t y f a c t o r c h a r a c t e r i s t i c 
of persons w i t h marked o v e r p r o d u c t i v i t y i n thought 
and a c t i o n . The word hypomania r e f e r s t o a lesser 
-.state of—mania. -The hypomanic patient-has u s u a l l y got 
i n t o t r o u b l e because of undertaking too many t h i n g s . 
He i s a c t i v e and e n t h u s i a s t i c . Contrary t o common 
expectations he may also be somewhat depressed a t 
times. 
S i (Social i n t r a v e r s i o n - e x t r o v e r s i o n ) ! aims t o measure the 
tendency to draw from s o c i a l contact w i t h others. 
A (Manifest anxiety) i n d i c a t e s the l e v e l of i n t e r n a l 
anxiety or e m o t i o n a l i t y of the i n d i v i d u a l . 
Do- (Dominance) the dominant person i s able t o in f l u e n c e 
others, t o gain t h e i r automatic respect and i f 
necessary to c o n t r o l them. He i s not r e a d i l y 
i n t i m i d a t e d or defeated and h i s own f e e l i n g s i n most 
face t o face s i t u a t i o n s seem to be f e e l i n g s of s a f e t y , 
s e c u r i t y , personal Tightness and s e l f confidence. 
Re (Social r e s p o n s i b i l i t y ) i n d i c a t e s the responsible 
person who i s the one who shows a ready w i l l i n g n e s s 
t o accept the consequence of h i s own behaviour, 
dependability, t r u s t w o r t h i n e s s and a sense of 
o b l i g a t i o n to the group. 
A 
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The Autonoi i c L'orvous Jystem. 
The teruc "sympathetic" and "parasympathetic 5 1 used 
i n Chapter 1 r e f e r to the double nerve supply of the 
autonomic oyster.:.. The system, i s the nerve supply to the 
i n t e r n a l organs and blood vessels of the bociy and i s not 
under conscious c o n t r o l . The a c t i o n of the system, i s 
however a f f e c t e d by emotions. 
The two sets of nerves are a n t a g o n i s t i c i n a c t i o n . 
The sympathetic have a s t i m u l a t i n g e f f e c t on the c i r c u l a t o r y 
and r e s p i r a t o r y systems but a checkinp e f f e c t or. the 
d i g e s t i v e system.. They enable the body to respond, e.g. 
to t h r e a t through an increased supply of oxygen r i c h blood 
t o the uusclos. The parasympathetic syoten i n contrast 
stimulates the d i g e s t i v e system but slows down the c i r c u l a t o r y 
and r e s p i r a t o r y systems. '..here there i s imbalance i n the 
bo cry between the two sets of nervous a c t i o n c e r t a i n behavioural 
c h a r a c t e r i s t i c s are l i k e l y to be shown as suggested by 
Cureton (pp. 17-18). 
12. h .Lockhart, G. F. Hamilton and P.h.Pyfe, Anatomy of 
the Human Body, London, Paber Faber, 1959, pp.322-343. 
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Galvanic Skin Response Test 
This i s a t e s t of one of the p h y s i o l o g i c a l responses 
to changes i n the emotional s t a t e of an i n d i v i d u a l . The 
response measured i s the resistance of the s k i n to the 
f l o w of e l e c t r i c c u r r e n t . During some emotional states 
the sweat glands of the palms become ac t i v e and o f f e r 
greater resistance to a current passed through the s k i n . 
The resistance i s measurable and i s known as the galvanic 
s k i n response. 
A measure such as t h i s does not measure emotional 
response per se. I t i s a measure of p h y s i o l o g i c a l response 
which i s suggestive of concomitant emotional e x c i t a t i o n . 
Elvera Skubic, "Emotional Responses of Boys t o 
Competitive Baseball", Research Quarterly, 26:3, October, 
1955, p.350. 
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High School P e r s o n a l i t y Questionnaire 
Test A d m i n i s t r a t i o n 
The t e s t booklets and answer sheets are handed out to 
the c h i l d r e n and the f o l l o w i n g i n s t r u c t i o n s are given: 
"Put your answer sheet beside the booklet and w r i t e 
your name, age, school and today's date i n the spaces 
i n d i c a t e d . " 
"Mo\i f o l l o w the 'what to do' s e c t i o n on the cover of the 
booklet while I read i t aloud." 
The examiner reads t h i s aloud, pausing t o remind the 
examinees t o answer the examples. A f t e r the i n s t r u c t i o n s 
are read and the examples are completed he says: 
"Do you have any questions about these i n s t r u c t i o n s . " 
Having d e a l t f u l l y w i t h any questions, the examiner 
says: 
"Open the booklet and s t a r t at Number. 1. Be sure you 
mark i n the box or space f o r question number 1". on the 
answer sheet. Continue w i t h one question a f t e r another, 
marking your ansnrer t o each question on the answer sheet. 
Be sure you mark the box or space by the same number on 
the answer sheet as the number of the question you are 
answering i n the booklet. Give one ansrwer t o every 
question. Answer every question." 
Reminders are given a f t e r 10, 20 and 30 minutes 
t h a t the c h i l d r e n should be approximately at l e a s t up 
to questions 35, 70C and 1Q5. r e s p e c t i v e l y . 
At the end of the t e s t the main p o i n t t o make i s : 
"Look back over your answer sheet and make q u i t e sure 
before you hand i t i n t h a t you have answered every question.'! 
Raymond B . C a t t e l l , Manual f o r the High School 
Pe r s o n a l i t y Questionnaire, Champaign, I l l i n o i s , I n s t i t u t e 
f o r P e r s o n a l i t y and A b i l i t y Testing, pp.5-8. 
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Junior Eysenck P e r s o n a l i t y Inventory 
Test A d m i n i s t r a t i o n 
The t e s t papdrs are handed out t o the c h i l d r e n who 
are asked t o w r i t e t h e i r names, age and sex i n the 
spaces i n d i c a t e d . 
The f o l l o w i n g i n s t r u c t i o n s are then given: 
"Here are some questions about the way you behave, 
f e e l and a c t . A f t e r each question i s a space f o r 
answering YES or NO. 
Try to decide whether YES or MO i s your usual way of 
a c t i n g or f e e l i n g . Then put a cross i n the c i r c l e under 
the column headed YES or NO. V/ork q u i c k l y and don't 
spend too much time over any question. Be sure not to 
leave out any questions." 
S y b i l B.C.Eysenck, Test Booklet Junior Eysenck 
P e r s o n a l i t y Inventory, London, U n i v e r s i t y of London Press, 
1965o p«15 = 
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O t i s Quick-Scoring Mental A b i l i t y T e s t 
Test Administration 
The t e s t papers are handed out and the c h i l d r e n are 
asked to w r i t e t h e i r names, age, date of b i r t h , school 
and today's date i n the spaces indicated<> 
The c h i l d r e n are asked to read the f i r s t page and t r y 
the sample questions. Having allowed s u f f i c i e n t time f o r 
a l l the c h i l d r e n to have done t h i s the f o l l o w i n g 
i n s t r u c t i o n s are given: 
"As i t says on the f i r s t page of the booklet the t e s t 
c ontains 80. questions. You are not expected to be able 
to answer a l l of them but do the best you can. 
You w i l l be allowed h a l f an hour f o r the t e s t o Try and 
get as many r i g h t as p o s s i b l e . 
Be c a r e f u l not to go so f a s t t h a t you make mistakes. 
Do not spend too much time on any one question.. 
No questions about the t e s t w i l l be allowed a f t e r the 
t e s t begins. 
Make your c r o s s e s heavy so that they can be c l e a r l y seen, 
and be sure not to put more than one c r o s s i n any row 
of c i r c l e s . 
I s there anyone who does not understand the f i r s t page?" 
The examiner makes sure t h a t a l l understand how to 
proceed and then says:: 
"Now turn the paper over. Open the f l a p a t the r i g h t so 
t h a t you can s e e the rows of c i r c l e s i n which you are to 
put the answers f o r Page 1. 
As soon as you f i n i s h page 1, you are to open the booklet 
and do pages 2, 3 and 4 i n the same way. 
Now take your p e n c i l s and begin." 
A', stopwatch i s then s t a r t e d . At the end of h a l f an 
hour the examiner s a y s : 
"Time i s up. Everyone stop. Close the t e s t booklet." 
Arthur S.Otis, Manual f o r O t i s Quick Scoring Mental 
A b i l i t y T e s t s , London, George G.Harrap & Co., pp.2-3. 
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T o t a l P r o p o r t i o n a l Strength 
1 2 
Ad m i n i s t r a t i o n of Strength T e s t s ' 
Right and L e f t G rips 
The r i g h t hand i s t e s t e d f i r s t , the hand being l i g h t l y 
chalked with magnesium carbonate before the t e s t e r p l a c e s 
the e l i p t i c a l s p r i n g manuometer i n the hands The instrument 
i s placed so that i t s edge l i e s between the f i r s t and 
second j o i n t of the f i n g e r s , with the d i a l towards the palm. 
The s u b j e c t may use any movement to obtain maximum gr i p 
provided h i s hand or arm does not touch h i s body or any 
o b j e c t o The manuometer i s read, the p o i n t e r returned to 
zero and the score i s recorded to the n e a r e s t pound. 
Back Strength 
The s u b j e c t stands on the base of the back and l e g 
dynamometer, with h i s f e e t p a r a l l e l and about eig h t inches 
a p a r t o The i n s t e p s are opposite the point where the 
instrument i s attached to the wooden base. 
The hands are l i g h t l y chalked with magnesium carbonate 
and the s u b j e c t stands e r e c t , with h i s hands, f i n g e r s 
extended, on the f r o n t of h i s t h i g h s . The bar i s attached 
to the chain so th a t i t l i e s j u s t below the fingertips,, 
K i t h the knees s t r a i g h t , the s u b j e c t bends forward s l i g h t l y 
and grasps the bar t i g h t l y with a divided grasp, one palm 
forwards and the other backwards, hands shoulder width 
apart. The t e s t e r holds the s u b j e c t ' s hands to prevent 
them from s l i p p i n g o f f the bar and the s u b j e c t e x e r t s a 
steady v e r t i c a l p u l l u n t i l the po i n t e r of the instrument 
records the maximum e f f o r t . The score i s recorded to the 
neare s t pound. 
Leg Strength 
The s u b j e c t stands on the dynamometer platform as f o r 
the back-strength t e s t . With hands l i g h t l y chalked v/ith 
magnesium carbonate the bar i s held a t groin l e v e l with 
palms downwards (overgrasp), the hands being c l o s e to the 
c e n t r a l hook. The loop i n the b e l t i s c a r r i e d a c r o s s the 
lower back ( s a c r a l and upper g l u t e a l r e g i o n ) , the f r e e end 
i s passed over the other end of the bar, passed up through 
H.Harrison Clarke,. -Application of Measurement to 
Health and P h y s i c a l Education, 4th Edn. , Englewood C l i f f s , 
W.J. P r e n t i c e H a l l I n c . , 1967?, pp. 147-152. 
^W.R.Campbell and WoM»Tucker, An I n t r o d u c t i o n to T e s t s 
and Measurements i n K h y s i c a l Education, London, B e l l , 1967, 
pp.110-115. 
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a g a i n s t the s u b j e c t ' s hip and p u l l e d t i g h t . 
The s u b j e c t keeps h i s head up, and with h i s back held 
s t r a i g h t , h i s knees are bent i n order t h a t the t e s t e r can 
s l i p the chain onto the hooko The chain should be of 
such a length t h a t a t maximum p u l l , the s u b j e c t ' s knees 
are almost s t r a i g h t - There should be approximately an 
angle of 120° between the thigh and l e g i n the s t a r t i n g 
p o s i t i o n . The s u b j e c t l i f t s v e r t i c a l l y , holding the bar 
during the l i f t : u n t i l the po i n t e r records the maximum 
e f f o r t . The score i s recorded to the n e a r e s t pound. 
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Matching T e s t s Form 
1 m Group No. 
Watched 
P a i r 
2 Address 
3 School' G l a s s 
4 Swimming Club 
5 Best Stroke 
6 Age Group Competition E l a c i n g s 1 s t 2nd 3rd Other 
7 G a m e s / a t h l e t i c s / a c t i v i t i e s a t which you compete r e g u l a r l y f o r 
( i ) Your School- , _ 
( i i ) A Club 
8 Date of b i r t h 
9 O c c 
10 O t i s 
11 Right Grip 
12 L e f t Grip 
13. Leg 
14 Back 
15 T o t a l 
16 Weight 
17 Strength/Weight r a t i o 
18 Height 
191 Ponderal Inded: 
Date of Test V.enue 
BD/CRT/RES/3 
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T e s t R e s u l t s •- I n d i v i d u a l Record Sheet 
No. I n i t . DoCuBc IL. G o Scho I . H t . t / t o T . P o S c 1J o Gio 1 
Name 
s s 
Ll O G O 2 
SJ O G.O 3 
sue 
Addre 
Date 
& 
m 
c 
D 
E. 
F _ . . . . 
G. 
Drop 
Hi 
I-
Js 
0 
02 
Q 3 
% 
E x t r . 
Anx 
Cort . 
Ind. 
Ey E 
Ey N 
Ey L 
J 
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I n i t i a l L e t t e r sent to Clubs 
UNIVERSITY OF DURHAM 
COLLEGE OF THE VENERABLE SEDE 
D@£LX*' OOOOOOOO 
I am w r i t i n g to ask whether you would be i n t e r e s t e d 
i n t a k i n g p a r t i n a Research Study I am undertaking. The 
r e s e a r c h i s o u t l i n e d on the enclosed sheet and i s , I 
b e l i e v e , concerned vjith an important aspect of swimming. 
The p r o j e c t has the support of the U n i v e r s i t y of Durham 
and s e v e r a l l e a d i n g f i g u r e s i n the swimming world i n 
p a r t i c u l a r Mr.Norman S a r s f i e l d and Miss Helen E l k i n g t o n . 
Permission to approach clubs has been granted by the 
N. & D./Yorks A.S.A. Executive Committee. 
B r i e f l y I would l i k e to give a s e r i e s of t e s t s to 
those boys i n yaur club who competed as 11 year olds i n 
the Age Group programme l a s t year i~„ e. those boys^born i n 
1955 plus any other boys who may not have competed l a s t 
year but w i l l be competing as 12 year olds during 1967. 
T h i s year two s e t s of t e s t s would be needed. I am hoping 
to f o l l o w through those boys who remain i n the clubs and 
i n the f o l l o w i n g y e a r s only one s e t of t e s t s would be 
necessary. I would l i k e t h e r e f o r e to come to one of your 
club evenings, or on another evening that may be convenient 
to you, and give the f i r s t s e r i e s of t e s t s to the boys 
that you have i n t h i s Age Group. 
I would l i k e to apoliogise f o r t h i s l e t t e r being 
d u p l i c a t e d but as I hope to gain the support of most of 
the clubs i n the N.E. I t r u s t t h a t you w i l l , understand the 
d i f f i c u l t i e s of w r i t i n g to everyone i n d i v i d u a l l y . S i m i l a r l y 
i n an attempt to reduce the amount of time needed f o r a 
r e p l y I have t r i e d to s i m p l i f y the procedure by e n c l o s i n g 
a form covering some of the p o i n t s i t would be necessary 
f o r me to know. 
I do hope t h a t you w i l l be i n t e r e s t e d i n taking p a r t 
i n the p r o j e c t and I would be most g r a t e f u l i f you could 
l e t me know f a i r l y soon. 
I thank you i n a n t i c i p a t i o n . 
Yours s i n c e r e l y , 
Mr.C.R..Tattersfield, M.Sc. 
L e c t u r e r i n P h y s i c a l Education 
(A.S.A.Coach) 
GRT/RES/367/3. 
I n i t i a l o u t l i n e of r e s e a r c h plan sent to clubs 
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An I n v e s t i g a t i o n i n t o p o s s i b l e e f f e c t s on the p e r s o n a l i t ; 
of boys 11-14 ye a r s of age through p a r t i c i p a t i o n i n 
i n t e n s e i n d i v i d u a l competition 
Researcher 
The r e s e a r c h e r i s M r . C . R . T a t t e r s f i e l d M.Sc, L e c t u r e r 
i n P h y s i c a l Education at Bede College, Durham, and an 
A.S.A. Coach* The r e s e a r c h proposal has been approved 
by the Senate Higher Degrees Committee of the U n i v e r s i t y 
of Durham f o r submission as a Ph.Do thesis.. 
Purpose of the Study 
The major purpose of the study i s to i n v e s t i g a t e 
whether there are changes i n p e r s o n a l i t y f a c t o r s of boys 
who compete i n i n t e n s i v e i n d i v i d u a l competition over a 
period of years as compared with boys who do not. The 
r e s u l t s obtained should provide a b a s i s for d e c i s i o n on 
the d e s i r a b i l i t y or otherwise of p l a c i n g boys of t h i s 
age i n i n t e n s i v e — c o m p e t i t i v e s i t u a t i o n s . — I n — i n t e r p r e t i n g 
the r e s u l t s obtained i t i s intended to r e l a t e the f i n d i n g s 
to wider aspects of education. S u b s i d i a r y purposes 
i n c l u d e comparisons between "competitive boys" who.remain 
i n competition and those who drop out and between tSi©se who 
are more or l e s s s u c c e s s f u l . 
Experimental Groups 
The competitive s i t u a t i o n chosen for the study i s 
t h a t of Age Group Swimming. As many readers w i l l know 
t h i s i s a competition r e c e n t l y introduced i n t o t h i s 
country where boys and g i r l s of the same age group compete 
a g a i n s t each other as 11-12=13-14 year o l d s . T h i s 
competition has been taking p l a c e i n other c o u n t r i e s f o r 
s e v e r a l years notably i n the U.S.A. where the competitive 
age groups are becoming p r o g r e s s i v e l y younger. Eor t h i s 
study i t i s proposed to f o l l o w the c a r e e r s of a group of 
boys i n N.E. England who competed as 11 year olds i n the 
1966 season. I t i s hoped to obtain the co-operation of 
the Swimming Clubs i n the N.E. so th a t the swimmers of 
t h i s group can be t e s t e d . 
The c o n t r o l group would c o n s i s t of boys of the same 
ag© who do not take p a r t i n i n d i v i d u a l competitive s p o r t . 
I t i s . hoped to obtain the co-operation of a few Secondary 
Schools i n the N.E. so that a number of boys can be t e s t e d . 
Matching 
I n order to e l i m i n a t e as many v a r i a b l e s as p o s s i b l e 
i t i s proposed to equate the groups on a matched p a i r s 
b a s i s . 
4 2 6 
l o Age ( c h r o n o l o g i c a l ) 
2. Socio-economic background-Registrar General's 
D i v i s i o n s . 
3. P h y s t i c a l s t a t u s - s t r e n g t h . T o t a l p r o p o r t i o n a l 
st r e n g t h . 
4. Mental a b i l i t y - O t i s Quick Scoring Mental A b i l i t y T e s t . 
Obviously i n the i n i t i a l matching process i t w i l l be 
necessary to t e s t a great many more boys f o r the c o n t r o l 
group than for the experimental group. I t i s hoped tha t 
the t e s t i n g f o r matching the groups w i l l be completed by 
the e a r l y p a r t of the summer of 1967. The time r e q u i r e d 
for the matching t e s t s would be 30^40 minutes f o r a group 
to complete the Mental A b i l i t y T e s t and Questionnaire 
and 5 minutes per boy f o r the Strength t e s t s . 
P e r s o n a l i t y F a c t o r s 
These are to be measured by means of two t e s t s . 
1. H.S..B-.Q, C a t t e l l 
2. J u n i o r Eysenck P e r s o n a l i t y Inventory 
I t i s hoped that these t e s t s can be administered 
to the experimental—and -control-groups i n i t i a l l y - d u r i n g 
June and J u l y 1967 when the boys are i n t h e i r f i r s t year of 
Secondary School, and repeated during the same months 
i n 1968-1969. Once the i n i t i a l matching has been completed 
these are the only t e s t s ; t o be administered and would be 
completed by a group of boys i n about !•§• hours. 
CRT/RES/267/2 
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Return form from Clubs 
01Vlt )o o © o © 
S©-CI*© t&ry O O O O O O O O O O O O O O ' O o o o o 
A t i d r S S S O © D O O O O O O O O O Q D O O O O O O O 
T©l©J)hOI16 o o o o o o o o o o o o o o o o o o-o 
E l e a s e i n d i c a t e whether you would be i n t e r e s t e d i n t a k i n g 
p a r t i n the r e s e a r c h o u t l i n e d i n CRT/RES/267/2 on p o s s i b l e 
e f f e c t s on p e r s o n a l i t y through competitive s i t u a t i o n s . 
We are i n t e r e s t e d i n taking p a r t . 
We are not i n t e r e s t e d i n t a k i n g p a r t . 
I f the answer to the above i s i n the a f f i r m a t i v e would 
you ple.ase_comple_t_e__the^r«ply below. 
Approximate number of boys of t h i s age group: who could be 
Suggested dates and times f o r the t e s t i n g . . . 
0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
E l a c e a t which t e s t i n g could take p l a c e 0 0 0 0 0 0 0 0 0 0 0 O Q O O O O 
O O O O O O O O O O O O O O O O O O O O O O O O O O Q O O O O O O O O O O O O O O O O O O O O O O O O O O O O Q O 
O O O O O O O O O O O O O O O O O O O O O O O O O Q O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O a 
Would there be anywhere where the boys could s i t down to 
answer a short mental t e s t ? , 
Would i t be reasonably quiet?. . 
Furt h e r comments. 
0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0 0 0 
Signed 
Club p o s i t i o n o o . 
O O O O O O O O O O O O O O O O O 
O O O O O O O O O O O O O O O O O O O O 
CRT/RES/367/4 
Sample l e t t e r r e q u e s t i n g p a r e n t a l permission f o r 
p a r t i c i p a t i o n of boys i n the r e s e a r c h . 
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Adwick School, 
Woodlands, 
Mr o Doncaster. 
Dear Parent, 
The school i s co-operating i n a p i e c e of educational 
r e s e a r c h which i s being conducted by M r . C R . T a t t e r s f i e l d , 
L e c t u r e r i n P h y s i c a l Education a t Bede C o l l e g e , Durham, 
the r e s e a r c h being under the a u s p i c e s of the Department 
of Education at the U n i v e r s i t y of Durham. The r e s e a r c h 
i s concerned with the p o s s i b l e e f f e c t s of i n t e n s i v e 
competition i n sport on the developing p e r s o n a l i t i e s of 
boys born i n 1955. T h i s school w i l l a c t as one of the 
c o n t r o l groups - i . e . w i l l be used as a guide to e s t a b l i s h 
usual standards i n boys f o r weight, height and p e r s o n a l i t y . 
A number of t e s t s are to be given; these comprise a 
s e r i e s of four s t r e n g t h t e s t s , height and weight, a s h o r t 
mental t e s t and two p e r s o n a l i t y i n v e n t o r i e s . I t _ i s 
prannea^to administer these on J u l y 12th t h i s year, the 
l a t t e r tv/o t e s t s w i l l be repeated a t about the same time 
i n 1968, and 1969. 
The t e s t s w i l l be administered by Mr.T-attersf i e l d 
a s s i s t e d by members of the school s t a f f , during school time 
The t e s t r e s u l t s are completely anonymous, t h a t i s .to., say 
th a t "John Doncaster" becomes simply "Wo. 129" f o r the 
purposes of the study. 
I t i s hoped that parents of those boys i n the school 
who were born i n 1955 i . e . p u p i l s i n the f i r s t form ©hose 
bi r t h d a y s f a l l between January and September 1955 i n c l u s i v e 
w i l l be agreeable to t h e i r sons t a k i n g p a r t i n t h i s 
project-;'. however, any parent has complete freedom to opt 
out and should anyone wish to do so they are asked to 
r e t u r n the form below to the Headmaster. 
Yours s i n c e r e l y , 
Headmaster. 
I do not wish my son ..................... to take p a r t 
i n the r e s e a r c h study being pursued at Adwick School. 
o o o o o o o o o o o o o o o o o o o o o o o o o 
(Parent) 
